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CHAPTER 1
INTRODUCTION

1-1. PURPOSE AND SCOPE

a. This manual is a compilation of tables and charts for use in computing astronomical
azimuths for the field artillery. These tables and charts are used for computing azimuth of
the Sun or selected stars by either the altitude or Artillery Astronomic Observation
method. Special tables (Tables 12 through 12€), which are tabular methods of computing
Polaris, are included for a rapid computation of a Polaris azimuth. Tables and charts are
also included to correct astronomic azimuth to grid azimuth and to extend azimuth by
simultaneous observation.

b. Data contained in Tables 2a, 2b, 2c, 2d, 2e, 10a(1), 10a(2), 10a(3), 10a(4), 10a(5),
10b(1), 10b(2), 100(3), 10b(4), 10b(5), 114, 11b, 11c, 11d, 11e, 12a, 12b, 12¢, 12d, and
12e are current only for the years in which the manual is effective.

1-2. DESCRIPTION OF TABLES AND CHARTS

This manual isintended to be used as a companion publication to FM 6-2, Field Artillery
Survey. Details on the computation of astronomical azimuth and the use of these tables
and charts are contained in FM 6-2.



CHAPTER 2
ASTRONOMICAL TABLESAND CHARTS
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Astronomic refraction corrected for temperature [degrees) — continued
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Table la. Astropomic refraction cserrected for temperature (degress} — continued

Sisarved Temperatore “F
Mtitwde —3nTogn |=t0 [ o [+10]+20 [+30 [ +a0[+50]+60 | +70 | +a0 ' +9¢ [+100(+110|+120(+130
LR U} o 1 ". LI Pl L] -I - 1 n LI} L i n 1 “ =
2800 | (2-00 [02-04 az-uaiuz-uo 4158 | 01-65 [01-53 |d1-57 (4748 DF-48 01-36 M -27 (0138 | 07134
20 | 02-07 -4 |02 -1+ | 01-59 |01-58 | D1-64 |Q1-61 |01-48 |1 -47 | D1-4§ D1-57 | 1 -38 |01 -34 | 01-3%
40 | 02-06 |02-02 |02-00°01-67 |01-54 | 01-52 [01-60 |1-48 | 01231 DE-43 D135 | D1-33 |81-33 |07-31
00 | 12-03 6201 [61-58101-55 | 153 [01-67 |07-45 [01-48 | 01 44 | 01-42 01-35 | 01-33 [{1-32 | 01-30
20 F02-02 |01 -58 | 41-56 [01-54 [ D151 101-49 |01-47 | 0146 | 1 43 1 07-41 D1-34 | DY-32 |01-30 (0128
dDiEﬂ-ﬂD DY-67 |01-55 [01-52 [ 01 -50 | 0148 |01-48 |01 -43 | D1 -47 {07-38 01-32 | DT-37 (07 -2 |01 -28
30 00 [ 01-66 | 01-66 [01-53 [01-51 [ 01-48 |01-46 [01-a4 |01-42 | 0144 {07-38 |41-36 | 01-34101-33101-31 | 0V-30 | 01-28 (01-27
20 {01.67 | D1-64 |01-52 [01-48| 01-47 {01-45 |01-43 |01.41 | D133 |01-57 |01-36 | 01 -33 |01-32: 01-30 | DE-28 | D1-27|07-26

40 |01-56 | 01-52 |01 50/ |01.48 | 01 -48 |01-a3 |a1-47 |01-38 | 0137 {09-36 (91.34 | 01-32 |01-30 ' 01-28 | 08-27 |11 -26 | 01-24

5100 |01-64 | 03-61 | 01-49[01-46 | 0144 [01.42 | (1-40 | D1-38  0F- 36 {07-34 |47.32 | DT B0 |97 -28 1 01-26 | 0126 | 1 -25 |01 -23
20 {01-52 | 01-50 | 0147 [071-35 | 01-43 [07-47 (01-38 | 01-37 1 01-36 {0133 (9131 |01 -30 {A1-28 | 01-26 | 01-25 (01.24 10122
40 |01-51 | D1-4 | p1-46|01-44 [ 01-42 [07-35| 01237 0136 | OF-34 |07-82 (d01-30 [ 01 -28 |01-27 01-25 | 01-24 [01-22 | 01-21

5200 |01-50[01-47 (01 -45 | 07-42 | 01- 43 (01-35 | 01-36 | 07-34 | 0432 107-37 |01-29 (D127 01-28 01-24 | 09-23 | 0420 |01-20
30 |01-48 [01-45 | 01-43 [01-40°01-38 (01-36 [ 01-34 | 01-33; 013 |09-2001-27 | 01-26 |01-24 01-22|0¥-27 (1 -24|11-18
' !

3300 [071-45 07 -43 | D1 .41 [07-38 01-35 |07 -34 | 01-33 | 0F-31 04«29 [01-27 [01-28 | 01 -24|01-22 01-21 | 09-20D1- 180117
33 |a1-44|07-d1|01-38|01-37 01-35 |071-33 |01-31 | 01-28 (00-27 [07-26 |01-24 | 01-22 |01-21:01-20 | D1-18 [£1-17 (0118

3400 |01-42 10739 | 0107 [01-36 01-83 |@1:31 [01-20 | 0137 '01-26 {012 |01-22 | 00 -23 (0118 101-18 | 01-17 | D316 |01 -1d
30 |m-ag{07-37 | 01-36 |01-33 01-37 [01-29)01-38 | 0126 01-24 |071-23 (0121|0119 |07« 18 [01-17 | O1-16 | 01-14 | 41-13

1 |
07-36 | B1-33{01-31 01-30 |01-28 o1-28 foi-24 0722 [01-27 | 01-19 | 0118 | 01-17 |01-76 | 07-14 10113 | 0112

3600 |07-39
30 |01-38 |07-34 | 01-32 |01-30 01-28 |01-26|01=24 | 01-23 [01-20 |07-18 [$1-18 | 0017 0176 [01-%4 , 01-12 | 0817 |1 -1
00 |01-34 |01-32 | 01-20(01-28 01-26 (01-24)071-23 1-21 o1 =20 [a1-18 {1118 [ 0115|0174 |01- 92 (61~ 11 | 0110 (1 .08
30 (01-33 §07-30 | 00 -28 |[01-27 1 01-25 |01 -25 1 01-27 IJ'I-!CI;D'I—]& 01-17 | 01-15 [ 0414|0772 {@1-11 | 01-10 01-08 |11 -08

3700 [071-3101-20 | 01-27 [01-25 01-23 [§1-21|07-20|01-18 01-17 [071-15 |47 -14 | 01-12 | 0111 10170 | 01-08 | 01-08 | 01 -06
an |on-28 | 01-27 [ 0125 |04-23 01.22 [41-20|01-78 | 01-17 09-15 (07-14 |11 42 | Q811 ]07-70 |07-08 | 01-07 [01-06 |1 -05

200 [01-28 | 01-26 | 00 -24 [01-22° 01-20 [01-93101-17 1 01-16 {0114 @1-13 | 81-11 £09-10 |01 -0 |01 .47 | 01-08 | 01-0F |1 -4
30 |01.26 10724 | 07 -22 |01-21 10715 [§1-47 | 011870114 [ 01-13 [01-171 |1 -10 | 01-05|61-07 |07-06 .31-06 | 01-04 |41 -03

3800 |01-25 |a1-23 |03 -21 [01:18 01217 |01 - 18] 1014 | 0113 |a1-11 [01-10 | 0109 0707 [01-06 |01 -06 [01-04 | D103 | 11 -n2
30 |01-23 [01-21 | 01-18[01-18 |a1-16 [ (118§ 04-13 | 0112 [@1-10|a1-08 | £1-07 | 01-06|01-05 (0104 |01-03 | D1-02 | 01 -1

AT [1-23 [@1-20 | 01-16 | 0116 |01-16 | 04 - 93| 01-12 |01~ 10 | 01-08 (97 -08 | 01 -06 | 07-05 | 01-0d (3103 |071-02 | 0F-01
30 [01-20 (0118 p01- 70115 [01-13 | BT-32{0%-10  07-0% |01-08 {0708 (0105 | 01-04 (071 -09 | ¢1-02 101-01 | 0Y-00

4104 (81-19 [91-77 | 01-16 | 01-14 [01-12 [ 01-91 | 9109 01-00 |@1-08 |07-05 | 01-04 | 01-03|01-03 |31 .00 |01.00 | D0-EB
30 |01-18 [01-18 [07-14|01-12 |01-11 [ (1 -89 01-08 01-07 (01-06 |41-04 0710 |07-02 [01-07 |01-60 |00-58 | 0F-BE

% BE

§00-57 D057
00-56 | D0 -EE

0p-56 | Be-55
00-55 | 00-54

A 08 |41 -16 {0114 [ 01-13 0111 [21-10 | 11 -08[D7-07 103-05 | 07-04 109-03 | -1 01-01
30 |15 (0113 [01-17|01-73 | a1-08 | M1 -47 | 01-06 | 04-04 (01-03 [31-02 | #1-01 | 01-00

b

4500 |01-14 |01-12 [ 01-10|01-08 |01-07 | 0104 | 01-06 | 071-03 [01-G2 |91-01 | 01-00 OD-55
20 (01-12 |01-11507 08| 01 -08 [ 21-08 | 07 -06 | 01-04 :01-02 (07-07 [31-00 III-EFJ“:ID-E&

S8 B8

00-54 j0D-52
00-563 {00-62

4400 (81-11 |01-09 | 01-08 | 01-06 (01-05 | §1-02F071-02 |071-07 |371-00
20 |41-10 |97-48 :01-07 | 01-05 [01-04 | B1-03 {0107 101-00 [Ab-BE

541 00-57
0}-57 | OD-58

ow AR B8

00+52 {00-B1
ao-51 :06-50

BE
T%% 82 88 =8 =8

M0 -67 (106 | 01-04 | 01-03 (2102 | 01 -00 ob-64 (O0-57 0]-55 | OD-54

Do-E4
A5 | 0108 |01-06 | D7-03|01-02 |01-07 | 60-54 00-58 | 00-57 | 0058
L]

il [9-E4 | 00-52
aq G'I'H'!lﬂ'l-ﬂﬂ 01-02 | 61-0% (01-00 | B)-52 -5_I'lUU‘53 -6k | 00-

[d-B3 {052

Q=50 0D -48
00-48 {00 -48

EB =E 2B EE EE BE =2

2E ER E¥ 28 BI

9 BE R BE

{0-59
f0-58
4500 |{1-09 |071-07 0108 | 01-04 |09-02 | B1-11 {0!-0F ;0055 | G0-6E [00-57 | 00- B4 | 00-56
1056
00-58
54

BE BE

wm
aR




Tahle 14. Astrogomic sefréction corrscted for temperature {degresd) — contiaved
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Trebie ib. Astronamic refraction corrected Ffor temperature (mils) - continued
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Table 2a. Bun, 1993, for zerc hours universal time [GHT)
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Tanle 2a. &up, 1983, for szerc hours uhlversal time (GHT) - contimued
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Table Za. Sun, 1983, for zero fiours wniveraal tima fGMT} - coatinued

APPARENT DECELIWATION EQUATION OF TIME SIDEREAL TIME
DEGREE S NILE
GREENWICH

DATE BALLY DAILY DALLY
CHANGE CHAKEE CHANGE

= w {SEC) HILS [NILS} | MIN S$EC {SEL) HE MIN &EC

MAR 1 WD - T4 -136.21 =12 27.2 L - P
1370 .77 +11.8

2 TuU - 718 53 -120.85 =12 15.4 10 3@ 11,2
+1378 +&.80 +12.3

XU = & 53 57 -122.65 -T2 03.% W 43 077
+1381 5.8k +1Z.8

4 TH - & 3055 -115.83 -11 50.3 m 47 4.3
+HI8F 5. 85 +13.3

5 FR - 6 OF 49 -104. %8 -11 37 10 51 008
+1392 +5.87 +13.7

A 5A - 5 45 37 -102.mM -11 23.4 10 54 574
+13%8 +6.6% +14.1

T s -5 - 952t -N .2 10 58 53.%
+14(1 +4.92 14,5

B wo -4 5B 00 - 8B.30 =10 5.7 11 62 50.5%
+1405 +5.94 4.9

¥ - 4 3¢ 35 - 8.3 =10 397 11 & &7.0
1408 +Hi 75 +15.3

10 < &1 07 - TR 10 4.4 1 6 436
+1611 .97 +15.4

11 TH - 3ar s - 6744 -10 (5.8 1 14 &89
1414 5,08 +H5.9

12 R -}z - &0.45 -0% 52,9 119 .7
1417 +7.00 +16.2

13 B4 -3 00 25 = 5355 -09 3.7 11 22 M.z
1419 +r.m +14.5

14§ 50 -2 3 48 = 4545 -9 0.2 1M1 26 2.8
+1621 +7.02 +B.7

15 MD - 2130 - 394 -0% (3,5 1t 30 .4
Hazz +7.02 +16.9

14 Tu - 149 2 - 3 08 46,8 M M 229
+ta2d +7.03 +17.

17 WE - 125 4 - 25.39 -08 295 1 33 195
+1424 +7.03 +17.3

18 ™ - 1m 57 - 1B.38 =08 12.1 11 42 4.0
V5% +7.403 17,5

19 FR - 0I5 % - 11.33 =07 54.7 11 Wb 12,6
+1424 +7.03 +17.6

20 5A - 014 3 = &30 -7 37.0 11 50 891
+1423 +7.03 +1T.7

Fal 00913 + 2,73 =07 19.3 11 54 05.7
+1622 7,02 «“7.¢

22 mo + 03255 0% =07 01.5 11 58 02.2
+1421 702 s

23 Tu + 0 55 38 L LY -6 §3.5 12 ™1 58.8
+141% +7.0 +1&8.0

26 + 1 2015 + .78 -4 25,5 12 05 55.3
+1417 +7.00 +18.1

25 TH + 1 43 52 + 50.77 -0¢ 07.4 12 O E.9
+1415 +5.9% a1

28 FR + 2 0F 26 + 37,74 -05 4%.3 12 13 4f.é
+1412 +4.97 181

27 5 + 2 30 S8 + &b, T3 -5 31.2 12 17 45.0
+1400 +h, B +18.1

28 55 + 2 54 27 + 51.69 -05 13.1 12 21 &5
+1405 P +18.1

P2l + 317 52 + 58,63 -04 54,9 12 25 4.1
3401 +6. 52 +18.1

30 T +3 4113 * 8555 -04 38.8 12 2% e
+1397 5,50 +18.0

3 uE + 406 30 + 7245 04 18.% 12 33 3.2
+13%2 £ 47 +1B.0




Table 2z. Sup, 1993, for rers howrsg univer#al time (GNT) = continued
APFARENT DECLINATICH | EQUATICH OF TIHE SIBEREAL TIKE
UEGREES | HILE
GREENMICH
DATE BAILY DAILY BALLY
CHAKGE CHANIE CHANGE
Lt {SEC) HILE {HILE) MIM SEC {&EC) HR WIN EEC
RFR1TH T T A3 + 7R -06 00,8 12 37 i
+1387 +6.8% +7.2
2 Fr 4 5050 + B&_1T -03 42,9 124 3
i3 +4,B2 417.4
3 BA 51152 + 5,00 -g3 351 12 45 209
+1377 +6.80 417
& 8 =B 5643 + F3.80 -03 07.% 12 49 T4
1371 T 7.8
5 mo 4 5 59 3% +108.56 -2 50.0 12 53 4.0
+1364 T 7.3
&t 4622 24 15,30 -02 326 12 57 0.5
+1158 +6. T T2
T WE + B 45 01 120,01 -0 15.5 13 M 070
+1351 .67 6.9
B TH +-7 OF 32 4126.68 -0f 8.5 13 05 [E.6
+13eh -0 15,7
¥ FR + 72886 +138.31 -01 41.8 15 002
+1338 i, 6 +14.4
10 58 = ¥ B2 12 +139.91 01 254 1 12 56T
+i5a A 55 4162
11 &8 -8 142 wlEET -0 0F.2 12 15 531
+1340 +h.52 +15.%
12 M + 83601 =152.99 -0 53.4 13 20 &R.E
+1512 wh LB +15.5
13T + 85812 +159.47 -t 3R 13 2% 4B
+1303 =L 4% 4152
& ME 4+ RI9Es +165.40 -0y g7 13 28 42.9
2% +6. 59 148
15 TH + Rl i +17R.E9 -0 at.B 13 R W3
+ 284 46,34 +1a.5
W FR 410 02 5% +178. 63 +00 06.7 13 3 M0
12 +h 8% 161
1T 5A +10 &4 07 +H185.02 00 20,4 1 40 326
N2k +5. 24 +13.7
18 su #1085 1 FIRT 18 by 345 13 &L 291
*125F 1% +13.3
19 W 11 06 04 *157.28 +i0 478 12 48 25.7
+1242 .13 2.9
20 U 1 2 b +2U3 .49 +61 00T 13 52 2.2
+1231 +5.08 +2.5
21 ME +11 47 17 20957 +0 151 13 56 1848
+121% =5 02 #12.0
22 TH +12-07 26 421559 +0f 251 14 00 153
+1207 5.9 1.8
25 R 122 4 +221.55 +01 36.7 W e 1LE
#1195 45,90 1.1
£ 1Y HET 39 +E2ET. 4T i 473 1 o8 084
1182 L4 .7
&5 sU S¥gr w23 +01 53.5 % 1@ @30
41169 577 +10.2
26w 13 26 54 +239 .06 +02 087 Wo1s 01L&
1158 .71 : LT
2Ty 413 L6 DS L TT (2 18.4 1% 19 581
+162 +5.84 +
a8 e 14 05 0F *350.41 402 278 14 23 567
+1128 5,57 v BT
29 TH +14 23 57 +355.99 402 36.3 1w W O51.E
V1114 +5.50 + B2
3] FR +h 42 31 434149 102 44§ 16 3 478
+109% 45,43 7.7



Table 2a. Sun, [993, for zero heurs universal tims (9NT) - continved

APPARENT DECLINATION EQUATION OF TIHE SI0EREAL TIWE
DEGREES HILS
GREENWICH

DATE DAILY DALY BAILY
CHAKGE CHANGE CHANGE

L {3y HILS (MILS} | MIN gL {SELY HR HIN SEC

NAY 1 SR +15 00 51 266,92 +02 52.3 14 35 444
+1084 +5.35 + 7.2

2 3u +15 18 55 7.2 +02 56.5 L S
+1049 +5.28 + 6.7

3 WD 5 Fh hd #277.55 +03 D&.1 1% 63 37,4
+1054 45.20 + 6.1

4TU +15 54 18 +2E2. TS +03 12,3 T 47 340
+1038 «5,13 + 5.4

5 WE +16 1135 +207.488 +03 7.9 1% 5t 30,5
1022 +5.05 5.1

6Ty +1& 28 37 +292.92 i3 23.0 14 55 37
+1005 4,98 + 4.5

T FR #16 45 22 +297 .69 +03 27.4 1% 59 B.7
+ 98g +4.88 +3.9

4 3a +17 4% 51 +302.77 +05 3.4 15 03 20.2
- gz +4.80 * 33

o5y +17 18 03 *307.57 +1 3.7 15 07 8.8
+ 954 .71 + 2.8

10 Mo 17 33 57 +312.28 +03 37.5 15 11 13.3
+ FI7 +4 63 + 2.2

11 TU *17 49 34 +316.91 +03 39.6 15 15 09.9
+ 919 L1 + L&

12 we +18 04 53 32144 +H3 41,2 15 19 085
+ 901 *h 45 + 1.0

13 TH +18 19 53 +325.8% <03 42.2 15 23 630
+ B8 +4, 346 + 0.6

1% FR #18 34 35 +350.25 +3 424 15 26 59.4
+ Bb3 4. 26 L 3

15 54 +18 &8 59 +334.51 +03 57.4 15 3 561
+ Bib +H. T - 0B

16 5u +19 03 &3 +330.568 +{3 4.7 15 34 52.7
* 525 +4, 0T S

17 Ko 19 16 48 +342. 78 #03 40,3 15 38 &9.2
+ 805 +3.98 -1.9

18 ™ +19 30 14 +35.73 +03 38,4 15 42 45.8
+ TB& 43,88 - 2.5

19 E +19 43 19 +350.61 +03 35.9 15 48 423
+ 748 +3.78 - 3.1

20 TH +19 54 05 +554.39 +03 32.8 15 50 38.9
+ TS +3.48 - 36

21 FR +20 08 30 +358.07 +03 29.2 15 54 35.4
+ F24 43,58 -4

22 =8 +20 20 34 +351.55 +03 25.14 15 53 320
+ 703 *3.4T - 6.7

23 80 +20 32 18 +365, 12 +I0 204 T 02 2R.6
+ 502 +3.37 B2

24 WMo *20 43 40 +368 49 +03 153 16 06 25,1
= 641 +3.26 - 5.7

25 TU *20 54 41 +371.76 +0% 075 16 0217
+ 439 #3158 - G2

26 WE +21 05 20 »374.91 +03 03,4 1% 14 8.2
+ 817 +3.05 - Bud

27T TH +21 15 37 #3796 N 56.8 16 18 15.8
+ 595 +2.94 - T

28 FR 21 25 13 +3E0.90 +02 49.7 16 22 1.4
+ 573 +2.83 - 7.5

20 5 +21 35 06 +383.73 +02 42,2 16 26 07.9
+ 551 +2.72 - TR

30 sy 121 G4 16 386,45 +02 5.2 % 30 Dé.5
* 528 +2 461 - Bad

3t ma +21 53 04 +3B9.04 «02 25,9 16 38 D10
+ 505 42,49 - a8



rabile 2a. Sun, [993, for rarc hours universal time (GNT) = continned

ABPARENT DECL |NATION ERUATION OF TiRE SICEREAL TIME
DEGREES MiLS
GREENWICH [ —

UATE DAILY DALY BATLY
CHAKSE THANGE CHAHGE

Boue (SEC) WILE CHILEY | MIW SEC {SEC} HE MIN SEC

1T 2201 2% +391.55 g 17 % 37 57.6
v uBz +2.38 LR |

2 WE w22 49 3 #303.6% +0g OB.0 16 41 561
+ 485 +2.27 - RE

L] 42T 1D +396. 20 401 59.% 16 45 50,7
- 53 +2.15 LA

4R 422 24 26 398,35 40t 48,4 16 W T2
+ 412 +2.03 -10.2

5 24 +22 ¥ 18 +i i), 58 HI1 3.4 1 53 438
+-388 1.8 -10.5

550 +22 37 &b +40g,30 I 2F.R 16 57wl
+ 365 “1.B0 -10.%

7 HD +22 43 51 #0410 0170 17 91 ¥
+ 341 »1.68 -1z

a T ~22 49 32 40779 01 05.8 17 05 L5
+ 37 +1.57 “11.5

7 W +22 54 48 440735 400 54,4 Wwooe 300
+ 2 +1.45 A7

10 TH +22 5% 41 +408.7¥ o 82,4 7 o1 b
4 258 +1.3 -12.a

11 R +23 04 0% +410.12 00 3.7 AT Ba
+ s +1.20 -12.2

12 58 +23 08 13 1132 +00 1B.5 1721 BT
L= +1,08 -12.%

15 s +23.11 52 1241 +00 6.1 17 25 163
+ 155 .96 126

1% W +23 1507 +413.37 =00 D85 17 2% 128
i 4 ) A -7

15 W +23 17 57 +416. 2% -on 19.3 L P 1
+ 165 .72 129

16 HE 42520 23 1493 -gp 3.1 1w 5 B9
ERF: ] 4OEd | 134

17T T w528 +a15.52 -00. 5.1 17 &1 D2.d
T 5k LT R

1 FR <13 23 5% *416.00 -3 3B.2 17 44 59.0
+ T 1,35 =131

19 34 3N +416,35 =01 11,3 17 & 55.46
+ 4 .23 -13.2

20 8l +23 35 57 416,58 -01 LS 7 52 52.2
+ 22 *0.11 -13.2

21 W +23 ¥ 19 44548 -0 37.7 7 S8 48.7
- 3 0.0 -13a

2Z +23 2615 +16.AT -1 508 18 00 #5.3
- 28 -0, =133

23 M L33 25 4T *416.53 b2 3.9 1B 0% 418
- 53 -0.26 =13.0

Z4 TH +21 24 5% 416,27 D2 16.9 18 D8 3.4
7w -0.38 -12.e

25 FR +25 B8 a7 +u15 .89 -0z 29.4 18 12 354
- 102 =0.50 -1e@d

26 54 +23 2t 55 +15 3B 02 4.0 1816 3.3
B i -D.&3 S128

Frl ) #23 1% 48 LTS -2 531 820 2.4
- 151 -0.7% Az

28 mo IV T LRATH 13 07,5 16 24 4.6
- 1T -0.&7 -

2Tl 2142 6130 “0F 197 12 2% 1.2
- 200 0.9 -12.0

30 E 431 0 +412.15 -08 M.7 8 %2 177
- 225 -1 1.7




Table Za. B5un, 1993, for zerc hours universal time {GMT) = continyed

| APPARENT DECL [NAT]CN EQUATION OF TINE SIDEREAL TIME
DEGREES | HiLS
GREENWICH
BATE paILY | DAILY DATLY
CHANGE CHANGE CHAWGE

= (sEC) NiLs (MILS) | MIN SEC {sEC) HR MIN SEC

a1 TH +23 07 18 +411.14 03 434 1 36 14,3
- 49 -1.23 =15

2R +25 03 08 0982 -03 5.9 18 40 10.9
-2 -1.38 -1z

3 A +22 53 35 +408.47 ~0& 08,1 18 44 07.4
- EFT -1.47 =10.9

45U *22 53 38 +407.00 -4 16.9 18 &8 04.0
- 31 -1.5% =106

5 MO +22 48 17 +405.42 <04 275 18 32 00.5
- 545 -1.70 =192

& +22 42 32 +403.72 -04 32.7 18 55 57.1
: - 358 -1.82 -89

THE, | +2235 24 +401.60 04 67.8 18 59 537
) - 392 .04 -9.5

BTH | | 2229 52 390 96 -4 37.2 19 03 s50.2
<415 2,05 AR

9 ER | +22 22 57 39791 -05 043 W07 k6.8
- 438 216 - 8.8

10 54 22 15 39 +395.75 -05 15.1 19 11 433
- 481 2,28 -8.3

1 s +22 OF 57 393,47 -0% 23.4 19 15 39.9
- B4 e - 7.9

12 Ho +21 59 53 301,08 -05 31.3 1% 19 364
- 507 -2.50 - 7.8

13w +21 51 2% +3B8.57 =05 33.E 9 23 3.0
- 530 -2.62 - 7.0

1% e +21 42 3% +385.96 -05 45.8 19 27 295
- 552 5 -2.73 L)

15 ™ +21 33 24 +383.23 05 5.4 19 31 2564
-5 -2.83 - 6.1

16 FR 21 23 50 +380.40 -05 58.5 19035 2%
- 508 -2.9% - 5.8

17 sa +21 13 54 LIPS -04 04,1 12 39 192
- 817 .05 - 5.1

18 8 +21 43 37 *574.40 -0 09.1 1 &3 158
- 639 3.1 DR -

19 Mo +20 52 58 «371.25 -08 13.7 147 12,3
- 860 -3.26 - 4.0

20 TU +20 41 58 +367.99 05 17.6 951 06,9
- 681 -3.36 - 3.4

21 wE +20 30 3T 35453 =06 21,1 19 5% 05.5
- 701 -3.48 - 2.9

22 tH +20 18 54 36118 -04 23,8 19 59 g2.0
- 722 -3.57 = 8.3

23 M +20 06 54 435740 06 6.2 20 02 58.6
. Fad -3.68 - LT

24 5 +19 54 32 +353.5% -06 27.9 20 06 551
= ThE =3.78 =11

255U +19 41 59 435017 06 29.0 20 1 5.7
=M -3.85 - 0.5

26 W +19 28 59 +346.32 =04 294 20 14 48,2
- B0 -394 + 0.2

27y +19 15 28 +342. 34 -6 29.3 20 18 45,8
- B0 4. 06 * 0.8

28 uE +19 01 49 +338.32 -0 285 I 22 413
- 838 4. 14 14

2 TH +18 47 50 +336.18 06 27.1 20 2% 5.9
- 87 -4.23 +2.0

30 R +18 33 35 43299 04 25,1 0 30 364
- BT =432 +2.8

LR +18 18 59 +385.62 08 22,5 0 34 3.0
[ ] -5.41 + 3.2



Table Za. Sun, 1993, for zero hoursz uplversel time (GATI — continaad
AFPARENT DECL INAT 10N EQUATION OF TIHE SIDERERL TIME
DEGREES MILE
GREENMICH —
DATE nAILY BAELY DAILY
LHANGE CHANGE GE
AU {5EL) HILS MrLsy | e sEE 31331 MR MIN SEC
AUE 10 +18 04 06 #3212 -0a 1.2 20 38 A
= 9 -§.50 +3.9
2 W 17 4B 55 3T -ba 1504 20 42 2.1
LR -&.58 + 4.5
3T 17 32T 23 +0a 0.9 0 La AT
- B4 487 + 5.1
4 WE #1717 a2 +30T.47 -05 15,8 20 50 1FZ
~ 62 B + 5.7
5TH 17 11 4D +%2.71 06 0.1 ¥ 5 1B
- TR 4.3 + &3
& FR +16 48 1 2976 -05 53.9 2 % 0.3
] =481 + &
7 A +16 28 46 +E2¥2. 97 - 0% AT & 02 e
-1811 -4,5% P Y
B8 +14 11 55 +2RT.98 -5 3.6 0 D34
. =107 -5.07 v B0
¥ W 15 54 4% +2B.91 -5 e 70w g
- 1042 -5.15 A
i 415 37 27 +37T. 76 -0 2%.0 ; Ea i -
-1057 -5.22 =91
11 ME +15 19 B +27R. 54 -0§ 13.9 21 17 534
-2 5.8 8.7
12T #15 01 5B +HAT. 25 -03 . % 2181 4R.E
-108é -5 +10.2
i3 e +14 43 51 +261. 84 -0a 58.0 21 2 462
1107 54 0.7
16 5k +14 25 31 rEEAUAE -4 £33 2 2P 42
i1 -5.50 L3
15 85U 6 06 58 +250. -04 3.0 o2y 33
-1138 -5.57 LAAE ]
14 m +1% 4B (6 - 1 -D4 202 21 37 B9
5 =118 543 HE ¥
17T 1320 o7 L =0k O7.F 21 4 R
-5 -5.70 2.3
18 WE +13 17 53 +2B4.04 -3 651 EARE s
-1Es “5.TE 153
19 TH +12 50 27 +228. 28 -3 41.8 - 8
-117% -5.82 +15.4
20 FR +12 3 45 Ry RN -n1 7.9 ELR S A |
-1190 -5.88 4.3
Fi - #1210 58 216,58 03 134 25T (M6
120z B <5 +1 B
228U #1150 56 290,65 -02 58.8 20 152
“133 -5.3% +H15.3
# W #1130 43 *204.56 02438 2= 05 1.7
: -4 &G 15,7
2T 111019 18841 02 27F 22 W 3
g3 -5.19 *16.2
&5 WE ES iAol ] +A§2.52 A e A 2 13 P
“1245 A L o
26 TH 10 29 00 185,37 -01 5541 zZ 17 ol
~1284 -6,19 7.0
el +10 08 06 +180.18 a1 381 2 20 SB.0
1268 “h2t +TF.4
254 v BT 0 41750 a1 2.7 2 @b 5h5
1273 -t 2% 7.8
5 £ A +167,65 41 02.9 z #E 511
1282 -4.3% +18.1
M owa 9 04 27 R L I 4 T 22 32 4T.A
| -6 +1B.5
3t + B 42 54 15494 0 26,3 2 35 482
i ¥l b4l +18.8




Table Za. Sun, 1993, for zero hours universal time (GMT) - continued

}‘ APPARENT DECLLMATION EQUATION OF TIME SIDEREAL TIME
DEGHEES HILS
GREENWI CH

DATE DALY BATLY DAILY
CHANGE CHANGE CHAKGE

fonm {SECY MILS (NILS) MiN SEC CSEC) HR NIW SEC

$EP 1 ME 82y +148.53 -00 07.% 22 40 40.7
-1347 -6,45 10,1

2 TH + 75930 142,07 +00 11,7 22 44 373
<1315 .49 +19.4

3R + 73735 | +135,58 +00 3.0 22 48 338
1522 =5.53 +19.7

458 +7 15 32 +129.05 +00 50.7 22 52 M4
-1330 6,57 +18.9

5 BU 465325 +122.48 +01 0.6 22 56 5.9
-133s -5.60 +20.1

& M * &3 06 *115.88 01 30.7 23 0D 23.5
-1343 -6.63 +20.3

7 TU + 60843 +109.25 +0 Si.g 25 04 20.0
%9 | B.66 +20.5

8 WE + 546 14 +102.59 02 11.5 2 08 164
-1355 -6.69 | w20.7

9TH +5 2539 + 950 02 32,2 AR P =
-1381 -6.72 +20.8

18 R + 500 58 + 89,18 ~02 53.0 23 1 oy
-1366 -6.75 +20.9

11.5A + 43812 + B2.43 403 5.9 23 20 el
-1371 -8.77 +21.0

128U + 415 22 + e 403 35.0 23 24 0248
-137% b7 +21.9

13 mo + 3524 + 68.57 | +03 56.1 23 7S94
-1379 -6.81 2.z

14 T +39 27 + 62.08 +04 17,2 23 3 55,9
-1383 -6.83 +21.2

15 WE + 306 24 * 55.23 M 35.5 23 35 52.5
-1287 “4.85 +21.3

16 TH +Z 43 17 + 4B 38 +H 59.7 23 3% 49.0
=1380 684 +21.3

17 FR + & 20 * 4152 *05 21.0 23 43 45.5
-1393 -6.808 +21.3

18 34 + ] 5655 + 34,64 +05 42,3 23 4T 24
1395 -4.89 +21.3

19 su + 1 33 40 + IT.75 +5 03,6 2% 51 1.7
-1397 -5.90 +21.3

20 Np +110 22 + 20,85 +06 4.8 235 55 35.2
- 1399 -6.91 +21.2

21 Tu + 0 4T Db + 139 *085 660 23 59 3.8
-4ty 691 *21.1

22 ME + 0 23 43 + 7.05 +07 07,2 0 o3 .3
=14 -6.92 +21.1

23 1 (= 000322 + 0 07 28,2 0 07 2.9
-1402 -4.92 +21.0

24 FR -0 E3 00 - AE +07 9.2 g 1 2.5

-labz 5.9 208

23 54 - 048 22 - 13.74 +08 10.1 o 15 18D
-1402 -h.92 +20.7

28 = S I T - 20.66 08 30.7 0 19 14.8
- 140 -6.92 +20.5

il <] =133 06 - 27.58 +H8 51.3 @ 5 .1
- 1401 -4.92 +20.%

28 TU - 156 27 - 34.50 9 1.8 4 27 or.7
= 1400 6.91 +20.1

20 WE -2 1947 - 41.42 +09-31.7 03 2
-1399 699 9.9

30 TH - 243 08 - 48,33 +i9 51,8 o 35 0.8
-1397 -6.90 %5




Tabie 2&. SHup, 1593, for serp hours universal time (GMT) - contiadad

AFPARENT DECLINATION EQUATICN OF TIHE SIDEREAL TINE
DEGREES 1 MILS
GREEYMICH 4 =

DATE DAILY BAILY oAILY
CHANGE CHANGE CHARGE

L (SEC) MiLE (LS | WIMSEC CSECH W MIN 36T

AN -31DA 2 - 55.23 10 17,3 o %% 57.3
-1395 -5.89 5.3

£ 5A -3:2359 - &2.12 +10 30.6 b 42 538
-1391 “6.B8 R0

350 - 35252 - 85,08 + &EE D 44 S04
1y b +IELT

LW -4 16 D3 - TS.ET 11 08,3 0 50 449
1385 . B +18.4

5 TU - & Ep 10 - 2.7 H1 8.7 0 56 435
kT =585 +18.0

6 UE -5z < B9.55 +11 447 0 58 &0
- 1381 -4.82 +17.6

T - 53515 - BT #12 02.3 1 02 36
1374 -5.80 7.2

A FR -5 n =103.47 2 194 1 06 32

1372 -£.7E +16.7 !

5h - &1 0% 108,54 +12 36,1 110 277
=137 BT +Hb3

108 -e B 1670 +12 52.4 1 16 26.3
-1342 -6.T3 +15.8

" -6 5688 12342 +1% 0B.2 1 1B 2.4
-i357 -5.70 +15.3

12 - PR -130.12 11 3.4 22 19.4
-1351 -4 T 4.8

15 WE - T &) &0 13, P 13 M2 1o 158
1344 8.6 6.2

15 T - B 04 06 18343 3 524 1 %13
-133 -4.41 +13.7

15 PR - B2 150,03 i B 1 3% %0
-1330 -6.57 +13.1

16 54 - B4l 32 15640 44 182 1 3B 05.6
-1341 =6.5% t12.6

17 5u O L1 -183. 4 +14 31.E 1 42 021
=135 R 1.0

18 WO ] -180, 63 *la 43,7 1 &5 5EF
| T ~EL 45 +#1.4

1® T -8 54T -176,04 14 5500 1 49 55.3
-§258 -6.41 *10.5

A uE 10 15 85 -182.4e +15 05.9 1535 8.8
=288 -4.37 +10.1

21 TH -0 3T 2 -1ED. 88 +15 4.0 1 57 &b.4
-1299 8.3 LR 51

72 Fit <10 58 43 ~195T +15 25,5 201 she
-1p85 -§.ar + By

23 BA -11 19 52 -3 44 15 B4 1 05 415
=150 -6.22 + B2

245 =11 40 51 207,64 415426 2 48 3E.0
-124B “b.46 + 1.5

25w 2 m 21362 +15 501 2 13 I8
@7 611 LT

26 TU SRR e -219.55 +15 56,9 2 17 314
{228 605 + 6

27 uE A2 4242 -235.9 16 02,9 I
121 6,00 + 54

28 TH 13 12 5 -211.5%8 +15 08,3 FR -
120z 5. + ok

9 FR -13 22 56 2% 15 129 2 ¥ 2.5
-11e -5.87 + 39

30z “13 62 4T S S *i8 158 I = S
117 -5 +3

380 -14 22 2% -248.59 15 18R g 3T 1y

~1943 5.7 -5 T




Table 2a. Sun, 1993, for zerc hours ppiversal time fENT) - continued

APPARENT DECLINATION | EQUATION OF TIME SIDEREAL TIME
| DEGREES MILS |
GREENKICH
DATE DAILY DATLY DALY
CHAHGE CHANGE CHANGE
. LSELY HILS ML) MIN BEC (&EC) Bk MIN SEC
oY 1M =15 21 45 -2 T +14 221 2 41 0.4
-1149 -5.67 + 1.5
2T =14 40 54 <261, 14 23.6 2 45 O7.0
=1135 -850 + 0.7
I =14 37 49 -26E. 61 +16 243 2 4% 036
-1120 -5.53 -0
& TH -15 18 28 -272.14 +Hg 26.2 2 53 00,1
1108 =548 = 1.0
5 m -15 X6 54 277,60 +14 .2 2 58 58.T7
=050 -5.38 - 1&
& BA =15 55 03 -2B2. 98 *16 21.4 3 oo 532
-1074% -5.50 - 2.7
7 su -6 12 57 -2BE. 28 +16 1.7 I o 498
-1088 -§.2z - 5.5
B WO -16 30 35 -253.51 +14 15.2 F 0B 44T
=041 -5.14 - hah
Py -1h &7 38 -298.A5 +14 0.8 3 12 2.9
-1024 -5.06 - 53
10 e =17 05 DD -303.70 #16 [5.5 3 18 3.4
-1006 -h.R7 - &
11 TH =T 2% s -308. 67 +15 59.4 3 20 .0
C-: ) b BH = 7.0
12 FR -17 38 15 -313.55 +15 5204 - -
- ¥ -4, 7 - 7.8
15 54 -17 54 28 -318.35 +15 44 5 3 28 2
-z 4,70 - B.7
14 50 18 1017 =323.05 #15 35.8 3 32 g7
= 533 cEAT - 9.8
13 MO =18 25 4% -327.85 *15 26,3 I % 2.2
- 93 -6.51 -10.4
16T =18 41 02 2.8 15 159 3 40 18.8
- B3 b -11.2
17 WE -1& 55 55 -355.57 +15 04.7 3 4y 153
- B -4.3 -12.0
18 TH =19 10 28 -340.688 +14 52.6 3 48 11.%
- 852 -4, 21 -12.%
19 R =19 2 4 -545.09 +14 38.7 3 52 DAS
- 83 L] -13,7
0 sA -19 34 32 3919 4 26,1 I 5 05.0
- 810 =) -14.5
21 sy -1 52 02 -355.18 +4 1.6 4 00 014
- TEB -3.89 ~15.2
22 #0 -20 05 10 -357.0% +13 Fh.4 4 03 581
- Ta4 -3.78 =160
a3 =20 17 56 -360. 87 +13 40,8 & 07 547
- Fad -3.47 -16.&
24 e -20 36 19 384,54 *13 236 & 11 s1.2
- -%.56 -1T.5
25 TH -20 42 20 38,10 +1F 04,0 4 15 47T.8
- B0R -3.45 -18.%
26 FR -20 53 58 -371.56 +1Z 478 4 19 443
- &7 -3.33 =19.0
37 54 -21 05 12 374,57 12 267 4 23 609
- &50 -3.81 -19.7
28 3u “21 16 02 L37R, 09 2 9.0 b2 3T
= B26 - M. =204
29 MO -21 25 29 -381. 18 +11 &8.4 & 3 X0
- &0E S8 =211
300 =21 38 3 -384.15 +11 275 4 35 30.4

w5 | -2.85 -21.8



Table 2a, BSon, 1993, for gorn hours wniversal time (OMT) - continued

APPARENT DECLINATION EQUATIOH OF TIME SINEREAL TIME
DEGREES MILS
GREEHWICK e -
DATE DRILY DAILT BAILY
CHAMGE CHARGE CEAHGE
P (EEED HiLS IMiLSY | MIN BEC (SEC) HR MIN SEC
PEC 1 E 21 &6 08 =¥r.on =11 05.7 & 3T 2T
- 552 e | -22.5
2TH -21 55 20 -7 <440 43.2 & 43 23,7
- T bl 23
3R e b D8 -we +10 20.1 & AT 0.3
- "Z.AE 237
§ Sk -EE 12 29 3480 +0F 58,4 4 51 4.8
- &TE -2 L
LR -4z 00 35 “ET. 1 4 521 & %5 134
- 450 2.2 LIS
& WO 22 .27 55 <I99.5E 409 OF.2 4 59 W
© RES -2.08 -25.4
T 2 M5 L. 4B +08 41.3 5 F 0.3
- 397 -1.%4 - 0.0
B WE “ER el 34 <A, 44 +00 15.8 ) 507 030
- 3 -1, 385
CRL -E2 47 &4 -GG, 2T T A E 510 508
- M3 =163 -9
1o FR -22-53 30 - Gl B 0T 234 § 14 561
- 36 =154 =34
41 54 -22 5B &6 -408 .52 +06-55.0 5 18 5.7
- 289 =143 -27T.8
T8 BU -1 03 35 -409,55 & 27.2 5 22 &R.3
- BT 1.2 -28.2 S
12 MW =23 47 57 -h11.24 +05 5%.1 5 26 4L
- &k R =28.5
A4 TU =23 11 51 412,40 <03 0.8 5 30 424
+ 206 -1.02 -28.8
15 e -23 15 47 -&13.42 405 01.8 .
- 1w -D_86 -28.1
16 TH <23 1B T8 -414.30 4 32.B 5 3B 355
-151 e -0.78 -29.3
17 FR -23 20 4T -§15.93 4 03,5 542 321
-133 -8.81 el
18 54 B AR =515.85 Ll o S ocAG .4
- -t 2Pk
1% 4u <23 B4 Pk 495,12 *05 DELE 550 #25.2
L] -0.33 -2 T
0 Mo 23S M -6, 45 02 6.8 5 58 2i.7
=M 0.9 -29.B
2w -3 26 W ~416. 6% +32 05.4 5 53 8.8
= m -0.0% B
22 wE -25.25 18 =h15, 68 1 35,2 £ B2 140
+ 18 *0.0% -29.8
23 TH -2 24 a0 -415,59 07 5.4 6 D4 11.4
+ da . 023 -H.8
24 FR -3 25 -416.34 0 35.5 & 10 07.¢
+ 75 037 -¥9.8
25 5A -3 21 5% -415.99 =0k 05.8 & 14 D45
+ 103 +p.51 -2, 7
26 8 -2 22 16 =415,49 -0 238 & 18 M.
+ 13 Rl -28.%
27 W SRR IS -414 8 -0 534 & 21 aT.é
+ 158 *0.7% b=
=T -2} AT 28 -A14.05 B & 25 &4.F
+ 18T *0.92 -29.2
2 uE 2% 14 19 412,13 - 52.0 & 2¢ 50.7
v 2F +1.05 -29.0
ELRR -2% 90 44 ~&12.07 +0EE1.0 & 33 478
* 23S +1.20 ! 28,8 -
3HFR -2% D& 41 -%10.47 PooDZ 498 & 37 43.9
+ 27 1.8 285
32 SR -2% b 10 -0 55 -03.14.3 A &7 A




Takle 2b. Bun, 1454, for wero hours universal time fEMT)

ASPARENT DECLINATION EQUATION OF TIME SIDEREAL TIME
DEGREES 2 HILS
GREENWICH N

DATE DAILY BALLY DALLY
CHANGE CHANGE CHANGE

A (SECH NILE ENILE) | MIN sEC (SEC) HR HMIN SEC

JA 0 FR -3 06 41 -410.87 -02 4.8 & 37 £2.%
T i 134 -38.5

AN T A -23 02 10 -4049, 5% 43 18,3 & &1 404
+ 284 +1.47 -28.2

25U -2 5712 408, 06 -03 k8.5 &6 &5 370
- 32 +1.51 -27.§

R -2z 51 e -406. 45 a5 144 4 48 EL5
+ ¥5% 1 Tu -

& TU 22 o8 53 4047 -p4 42.0 & 53 301
+ 5ar 41.88 -ar.2

5 WE -2 39 83 40283 -0% 08,1 4 5P .6
+ 407 2.0 -26.B

&°TH -22 32 46 =4l B2 <03 35.%9 T M 232
+ 454 LR 15 263

TFR -22 2 R “39B_E7 -06 02.3 T s 198
+ 487 +2.28 -35.9

) 2217 5t <3 40 -0§ 28.2 70w 143
+ 4B7 +2.40 -84

¥ 58U <2209 bl =300 <D 534 A E R ]
+ 513 2.53 2.0

10 "0 “Emn -3 -07 8.4 T o
+ 539 *266 “2.3

1" -21 52 12 388_80 -07 42.8 7oz ped
4 Sad 2.9 -23.8

12 W 21 42 48 -385.41 04 06.5 T2 fee
+ 590 +2.91 -2z

13 TH =21 32 58 -E8%,10 -DE 2RLT T 28 39
i 3.0 -22.5

14 £ 21 22 43 -%a0.o7 B -08 53,2 T 32 557
+ &3 L=ATS -39

15 54 AR =ITE. ~0% 14,1 T o3 s52.2
+ B4 43,28 -21.2

s -21 01 10 -375.43 0% 35.3 7 40 488
+ 888 +3.40 -2D.5

17 Mo -30 49 3% 370, 24 -09 55.8 T 4% 45,3
7 1.5 198

18 T +20 37 §1 . -%66.72 <0 15.6 748 aLw
75 3.3 19,1

15 WE -2 25 2 -563.09 -10 34,7 7os2 3.4
+ 7SE 43,7 -18.3

20 TH -2 12 49 ~559.35 =98 53,0 7 o 354
+ 7B +1.B4 17,8

21 FR 19 59 48 335,54 -1 10.5 B D0 31.A
+ BOZ +3.97 -14.3

22 58 17 55 35 | -351.53 =11 73 5 K 28
+ B3 .47 =V

23 5y 1% 32 40 34748 11 433 a4 a8 ze.F
o+ BAT 4618 -15.2

24 WD -1 185 ~343.28 -1 se.S a1z 1.3
* 868 ¥ B

25 T -19 04 05 - 53099 -12 12.9 B 1 7.8
- 5 39 -15.6

26 WE LR T 33440 -12 6.5 B 20 Tt
e 4R -12.8

T TH S8 Mooy -33.11 =12 I3 a 24 W%
+ 930 .59 -12.0

28 Fp <18 18 3k -525.52 12 51,3 g 2 05
] L) At

27 5 -18 02 44 -320.E3 =13 0.5 B 32 00
- L) Sl

305y AT 4639 -516.05 -3 2% L 3 e
+ fag +h. BB ELH |

31 o <17 3011 “311.1F 13 224 4 3w s7A
=007 .97 | - B.B




Takle 7h. Sun, 1994, for zerg hours universal time [GHT) - cantinuvad
APPARENT DECLINATION ETUATION OF TIME SI1DEREAL TINE
VEGREES MILE
GREERWICH
DATE DRILY DalLY DALY
CHANGE CHANGE CHANGE
. . [£114] ik (RILE} NIW  5EC (BEC) HR WIW BEC
FEB 1T TU ~tT 15 2% ~306.20 13 5.2 B &} 5.7
+1025 5.6 - &0
2 ME <16 56 20 -101. 13 13 30,2 B &7 50.2
HM3 .15 =Tz
3TN -16 38 57 295 06 -13 &6.3 B 51 4.8
+1081 +5.84 - bk
& PR 162t & - 290,73 =15 52.7 8 55 43.5
=078 L5 74 = 5.4
5 54 =16 05 18 b A -15 58,5 B %9 .9
+10% 550 - 4.8
1] -15 &5 04 240,02 <14 051 9 03 4.5
wn +5. 4 - &0
T Mo {o-15 26 34 ~27% 5k -4 07 7 Or 3LG
w126 45,56 =52
& T -15 07 &7 -64.37 =14 10.3 g 11 .8
#1142 +5.64 - 2.4
P WE -6 &b &6 -263.34 -4 10E g 15 a1
157 +5.71 S B 4
0 TH -14 29 29 ~257.62 S Thdk 2 19 2.7
#1571 +5.7H - 0.9
11 FR =14 0% 54 -251. B4 -14 15.F ¥ B 192
+1185 +5.85 - 0.1
12 & =15 50 13 =245 0% 1% 15,0 9 27 5.8
+1199 +5.92 + 0.7
13 &80 -E5 30 W% -2el, 07 ~14 14.8 & 31 123
+1212 5.9 1
14 NO 5 W0 254,08 14 134 v 35 089
+1225 505 « 2.7
1770 12 48 3 -228.03 -1e 1.2 ¥ 3% D55
+1237 &1 + 2.9
16 WE s P -221.92 =14 0B.E P &% 0.0
#1249 BT * 3.6
17 TH 12 08 10 -215.76 -1& 088 P k5 3B.5
+1261 +6. 23 * ik
i8R 1147 18 | -209.53 ~1& 00,3 g 5o s55.1
+igra 5, BB +:3.1
19 5 -11 25 58 -205.2% -13 35.2 g 55 51.8
+1282 +6.33 + 5.8
o B =11 Ok 35 -198.82 -1% 405 ¥ %8 8.2
! +1293 +5. 39 + Gk
1 W ~10 43 03 -190.53 =13 430 M 02 Lé.E
+1303 +6.43 w7
BT -1021 20 -184,10 =13 35.% W s 413
1312 6,48 +TB
23 WE -9a9 g -177.62 -13 8.2 w m 37e
+1321 4452 + 8.4
24 TH -pIFaF =171 =13 1.8 10 14 J.4
+1330 *6.57 + 3.0
25 FR -5 W -184.53 -15 10.8 o 18 30
+1328 & * §.6
26 Sa - 8 52 59 «157.%2 -13 T2 oz 2T
1366 +5.85 +30.2
27 s =833 =-154.27 =12 51.0 10 26 241
+1354 *6.L9 0.7
28 MO - 807 5% -144.5% -12 40,3 0 0 20,6
+1361 .72 112




Table 2b. Sun, 1994, for zero hours univer=zal time fGMT) - continued

| APPARENT DECLIMATION EQUATICH OF TIME SIDEREAL TIME
DEGREES NILS
GREENWICH

BATE DALLY pAILY DALY
CHANGE CHANGE CHAMGE

i Y (SEL) HILE (MILS} MIN  BEC ¢8ECY HR WIW SEC

MiR 1 TU - T45 18 -137.87 =12 2.1 10 3 7.2
+1368 6. 76 1.7

2 W -Fa&mn 13117 =12 17.4 0 3 137
+1374 +B.7% +12.2

ITH - & 59 34 -124.33 =12 05.1 10 42 103
+1380 +5.81 =12.7

& FR - b 36 385 -117.51 -11 52.5 10 &6 DA.B
+138 6.8 +135.1

588 =& 13 30 -110.67 -1 39,4 10 50 03.4
+137] 587 +13.5

& su - 55019 -103.80 -1 258 10 54 60.0
+1394 “5.89 +13.9

7 MO <5203 - 96,90 -1 11.% 1@ 57 5&.5
Laticil +&,. 3 +14.3

g - 503 &2 - 8999 0 57.8 11 0 534
+1405 +5. 94 14,7

9 e -4 4018 - 83.05 -10 &2.9 11 05 438
+1408 ; +4.55 #15.0

10 TH - & 16 49 - V&0 | =10 27.8 1o 462
14711 +6. 97 +15.4

11 FR ~ 35518 - 49,13 =10 12.5 11 13 427
+1414 4,08 +15.7

12 54 - 320 &L - 824 ~0% 56.8 1 17 33
+1517 +7.00 +1&.0

13 sy =306 07 -B5.A5 -D9 40.A " 21 35.8
1419 +T.01 +16.3

% MO 242 78 - B -9 4.5 1 25 324
1420 +7.01 6.6

15 T + 28 4B - 41.13 -0? 07.? 1M 29 28.%
1422 +7.02 +Hé&.8

16 ME -1 55 06 = 3500 -08 51,1 11 33 5.5
=423 703 +17.0

17 TH 13 - 21.08 -0B 34.1 11 37 2.9
+1423 +7.03 +17.3

18 & - 107 40 - 20.05 -08 18.8 11 41 188
+1423 +7.03 17,4

19 54 - 43 57 - 13.02 07 5%.4 1 &5 151
+1475 +7.03 +17.8

20 sy - 020 V4 = 559 =0F 41.8 1 4 1.7
+1423 +7.03 +17.8

21 ma +003 29 + 1.03 =07 24.0 1 53 8.2
+1422 +7.02 +17.9

22 Ty + 027N + 805 =07 06.1 11 57 0GB
+1420 +.M +18.0

23 WE + 050 51 + 15.07 <05 48.0 12 01 01,3
1419 .01 +18.1

26 TH + 114 29 + 22.07 -06 29,9 12 04 57.%
*1417 +7.00 +148.2

25 PR + 138 08 - 29,07 =08 1.7 12 08 5.5
+1414 +h, 98 ¢ 18,3

24 5A « 201 4n = 35.05 05 53.4 T2 12 510
+1472 +6. 97 +18.3

27 8 + 225 12 + 43,02 -05 35.2 12 16 47.5
+14l® +45.06 +18.3

28 Mo + 248 4 + 45.98 -05 16.9 12 20 441
1408 6,94 +18.3

287U +3 1206 + 56,92 -04 5.6 12 2% 40.6
+1402 +6.92 +18.2

30 v +3 35 28 * 83,84 G 4.4 12 28 7.2
+¥358 +6.90 +18.1

31 TH * 3 58 45 0. -4 22.3 12 32 I3\3.Y
+1353 +& . B8 +18.0




Table ZE. Sun, 1934, fop rerc hours universal time (GNT) - continued

APEAREMT DECLIWATLON ESUMTION DF T1HE BIDERTAL T1HE
CEGREES WILS
GREENWICH

DATE EAILY oaLLY AILY
CHARTE CHAUGE CHANGE

e [5ECY g (MELEY © WIN SEC (RECY HE MLN  SEC

AFR 1 FR + & 21 - FT.E2 -0 042 12 36 3.3
138 5. B - +7.9

2.3A + & &5 08 + BhbE 03 483 12 &40 269
i +1384 -4 5 +17.B

Isl + 50812 +§1,32 -3 2B.5 12 a8 234
TIETE +4.50 +1T-6

4 b + 53110 + 9812 03 109 12 48 2m0
+1373 +&.7B 7.5

5T = 5 e 03 . +184.90 -02 53.4 iz 52 16.5
+1BT 4673 7.3

4 WE 616 49 +114.45 -02 36.2 12 58 131
#1360 +4.T2 HTA

T TH * & 4930 +118.37 =R 13 o0 L6
#1353 .58 *16.8

B FR + 70203 +125.05 -0 02.3 3 o04 Al
*1Xa +5.65 #1864

L) + 7 24 27 +131.70 -0 45, 13 08 e.7
=133 .61 #1563

10 U + T &b &8 13 -0 .3 1B o1 M3
#1331 .57 e

i1 W + 8 0B 5% +144 . B5 -0 13.3 15 15 5.3
+1323 +5.5% +15.6

12 + B3V 02 +151.62 -0l 57.5 1399 R4
+1¥14 +6.49 +15.5

15 WE = B 52 56 +157.70 -00 420 13 &% 489
+1305 ! LR +15.2

1k TH =@ EeoR] 164 35 -0 26.8 13 2T 455
+1296 <640 16,7

15 FR - @367 LTS -00-11.% 1M 2D
+128& +4.35 155

16 54 4§ 57 43 7710 +00° [2. 6 13 35 3.6
+1274 &30 +146.2

1T &b +10 1% 00 +183.41 +00 6.6 13 3% 3.2
+1266 w25 +13.8

18 No +10 &3 06 F1B7.56 «00 30,6 1% 43 3T
+12n% +5,20 3.4

191U 1o m 1784 Lo as.n 13 4T A3
=124 +, 1% 151

a W 41121 5% 202,00 +00 571 13 5 248
~125% w5 R =127

3T 111 &2 1% +208, 09 1 oFa 13 55 216
P LR L) +12.1

22 FE +12 02 &0 *21%.12 #01 22,4 13 5% 179
1210 5.5 +11,8

23 = +12 E2 af 1220, 10 R L ] 14 03 4.5
97 +5.91 +11.4

2h 2 +12 L2 4T +E24.01 01 &5.2 14 07 1.0
185 +5.45 +10.9

25 e 413 0232 +Z31.36 #01 56.2 1w 11 0.4
+H1172 +5.7% . 4.5

26 T +15 22 04 23745 +02 066 16 15 Dt
+1159 #5.72 +10.0

ZT WE +13 41 25 24337 402 TE.E (LS L [ g
+1145 +5.85 5.5

2B TH *15 0] 28 2403 02 24,0 LS T
+ii3e +4.59 + 8.9

29 FR +14 1519 =254.81 402 35.0 W 26 55.8
=117 +5.52 * By

30 5A +14 37 57 =260.13 +02 &34 1% 30 0.4
| <1703 565 - T



Table #b. Sua, 1$94, for gero hours universal time (GNT} - continusd
APPARENT DECLIKATION EQUATICN OF TIME SIDEREAL TIME
PEGREES MILE
GREENMWICH
DATE DALLY DAILY DAILY.
CHANGE CHANGE
;L (SET) HILE {NILS) MIN SEC CSEC) HR  MIN  SEC
LU -1T] +1a 56 20 28558 +02 31.3 WO 68
+1088 +5.57 v 7.3
Z WO 415 14 24 270,95 +02 58,4 14 3 3.
+173 530 + BB
in +13 32 2 +2Th.25 +03 05.5 T4 4.0
058 +5.22 + 6.2
4 WE +15 &9 59 +281,48 +5 1.5 4 A 364
+1042 +5.15 + 5.5
STH +16 07 22 +284. 62 *03 171 1% 50 3.
+1026 +5.07 + 5.0
6 FR +H15 24 28 +291.49 +05 22.2 T 54 29T
+10%0 44,99 + 4.5
Ten 15 AT 7 +aRE, 6B HIZ 245.6 1% BB 24.2
+ e +5.90 * 30
B sl +1& 57 B0 +301.58 403 30.5 15 02 2R
+ 7 4. 82 =33
9 NO +17 & OF +304. 40 +0% 35.8 15 D& 19.3
+ 959 .4 T k2T
10 T +17 30 05 3113 +03 36.6 REIEL R
+ 941 al 45 Lo
1 WE +17 &5 47 +315.79 +0% 38.7 DE W 2.4
+ 523 456 + 1.6
12 TH =18 o1 10 +320.35 05 40,3 15 18 .0
+ 905 T + 1.0
13 FR *1E 16 15 #2482 03 41.3 LB~ ]
+* 587 Lo + 0.3
o5 18 51 42 +329.20 +03 1.8 15 28 02
+ 865 28 -0
15 8 18 &5 30 +333.48 03 497 15 29 58,7
+ e +4 .19 -0
16 w0 +18 3% 3p +337.68 +03 41.0 15 33 55.2
+ 830 +4. 40 - 1.2
17w 1313 20 +341,77 5 3B 15 37 5.8
+ 810 4 00 = 1.3
18 WE +ig 26 5§ 545,77 03 3.0 1 &1 B3
+ W +3.90 - 2.3
19 TH +H§ W 0 P +Bag 6 03 35.8 15 45 449
+. T «3.80 - 2.8
20 FR +19 53 O *353.48 03 32.% A 1T 69 415
= 750 +3.70 - 3.3
21 54 +20 05 % +357.18 +03 27.& LT
79 =360 -39
22 5u 2017 34 356078 03 25.7 P1E 07 Mk
+ 708 +3.50 -k
2 Mo +20 29 a7 354,28 0 214 AL I P |
- 487 43,30 -4
2% T #2040 54 +A6T.47 +03 16.5 16 08 27.7
+ 666 3.2 - 5.4
a5 WE +20 52 00 +370.96 +03 11,1 16 09 24,2
+ B4f +2.18 - Eg
25 TH +21 07 &5 BTG 14 3 052 14 13 208
+ GBZF +3.08 = Bk
2T FR +21 13 0& +3TT.22 +2 54.8 16 17 7.3
+ &0t +2.5T L -
28 54 +21 1 0F +3B0.18 +02 52.D & 21 3.9
+ 578 285 - T3
25 5 +21 32 &b +363.04 HIZ 44.7 16 23 0.5
+ 35E +2.7% - 7.8
30 MO +21 42 w2 +I05. G 402 36 B & 20 ato
« 333 +2.83 | - B3
3 +21 50 5% | 38842 +J2 28.& 15 55 03.5
+ 5 =2.52 - 87



Tabie 2h., &uon, 1994, for aweo hours univérzal Sime [GNT) — contcinved

BRPARENT DECLINAT IEM EGAIATIOH OF TIME SIDEREAL TIME
T
DEGREES HILE
GREENWICH

DATE DATLY DALLY DALY
CHANGE CHANGE CRANGE

= 4w {SEC} HiLS {MTLEY | WIN SEC {SEC) HE MIM  SEC

JUN 1 E 21 5% 24 +EV0. 74 +02 19,9 16 37 081
+ 4 241 - %

2T 422 07 3% + 509535 402 0.8 16 40 8.7
* 45 2.3 - 9.5

I +22 1518 o =02 01.2 16 44 552
+ L +2.18 -9

L Th LR ] 4397 A 011 51.3 1 4B 4.8
+ 418 +2.08 -10.3

5 su +22 2% 37 590 89 401 £1.0 16 52 4.3
+ Il +H.7% 104

& MO 22 36 11 4607 B3 +01 30,4 16 56 d2.9
= 30 +1.85 1.0

T +23 ®E 32 403 .65 RLU N 17 00 3.5
+ Wb +1.71 =11.%

# WE +22 45 08 +505.37 + (8.1 17 04 5&.0
+ 122 +1.5% 1.6

2 TH +22 53 30 +405,97 00 566 17 08 %26
- 20 =1 &7 =11.6

19 FR +22 55 3IF +408. 44 0 &b B o2 2947
+ BT «1.35 -12.0

11 58 +83 05 45 +409.7% HHr 32,7 17 16 25.7
+ 250 +1.23 -12.3

iz s +3orn +511.02 00 205 17 20 22.3
= 225 1.1 -12.&

13m0 +23 10 58 +512. 70 +00 13.0 17 2+ 18.8
201 =0.79 =126

14 TU +23 14 1% 451313 -0 0. & W i 158
+ 174 +0.67 =127

1% WE +I3 1T 35 +414.00 -0 4T3 v o 1%
+ 152 +. 75 -12.8

14 TH +23 1% 46 451578 -0 0.1 17T 36 8.5
- 127 +0.63 -12.9

17 FR +23 71 55 +515.37 =0 45.0 17 40 d5.0
+ 102 40,50 -13.0

18 =8 +23 B335 +415 B8 -0 55.0 17 44 1.8
+ 77 0.5 -15.0

1% = +23 24 0% +518.26 -0l 8.2 17 47 581
+ B3 +0.26 «13.0

20 M +Z3 ¥ L5 +518.52 -0l 220 17 51 547
+ ER =014 -13.0

21 1 +3 #6135 +4 1468 -0t 34,7 17 585 5.3
+ 3 +,01 -13.0

22 WE +23 26 15 +i14.6T -0 477 17 59 478
SR 0. 11 -12.%

5 Th +23 2% 04 +i1d.56 -0z 0.3 18 03 444
L 14 -0.23 -12.8

24 FR +23 T3 08 +416.3% -9 13T 18 07 4.
- " -0.35 -12.8

5 sA +23 556 +515.98 -0 254 18 11 575
- B -0.57 12T

26 & +23 22 30 15,51 =0r 391 1| 15 36
= -0.80 $12.5

27 WO LEL et B +Hi14.91 2 5.6 13 13 A6
% =072 -12.4

28 T +73 1T 94 +414:19 03 T4, 0 18 23 27.2
- 170 -0,84 -12.2

29 ME +73 15 4 +£13.38 -G 15,3 18 27 337
BT -0.98 -12.0

30 TH +23 11 50 +412.40 . 18 3 203
-2 108 | -11.3




Table 2b. Sun, 1994, for rero hours universal time [(GHMT) - continued

ABPARENT DECL [NATION EQUAT [ OF TIME SIDEREAL TIME
MEGREES HILS
GREENWICH =

DATE DAILY DALLY DAILY
CHANGE CHANGE CHANGE

Bk {3EC) MILS IMILEY | WIN SEC {3EC) HR MIN SEC

JuL YRR +23 0B 11 1.5 03 4.7 1B 33 168
- 3 -1.20 1.6

2z sh +23 04 08 461011 03 51,7 18 39 134
- 267 -1.3% S E

350 +22 59 41 e T 04031 1B 43 B8
- B -1

b WO +22 54 49 440735 05 142 18 47 T4.5
- 315 =156 -10.8

5 +22 43 Jh +405.80 <04 25.0 1\ 5 031
- 139 -1.67 -10.5

& uE +27 43 54 *404. 92 04 35.5 8 B4 SP.6
- 353 =1.7% -10.1

T TH +22 37 51 +402.33 -0 65.6 18 58 56.2
- My 1.9 - F.8

aFR 4223125 D AT -0 55,4 g 02 2.7
- 410 202 - RG

9 54 #2224 35 308,37 -05 06.3 17 B 4.3
- 433 RT3 = %0

10 54 w32 T 2 +56 . 25 ~05 ¥3.8 1% 10 45.%
- 455 -2.2% - B.&

11 Mo +22 0% 45 43400 : -0 223 1915 42.4
- &7 -2.37 =8

12 +22 01 48 ML -05 30.4 17 16 F.0
- 502 248 - T

13 e 21 53 25 437 18 -05 38.1 1 #z 355
- 57 ; -2.5% - 7.2

W TH +21 4k &1 *335.57 -05 45.3 w2 320
- Bhg 2T - &7

15 FR 421 35 35 - 05 51.9 19 M 6.4
- 5am -2.B0 - &1

14 54 +21 36 08 381,07 +05 38.0 T8 ¥ 2.2
- 540 2.9 - 5.4

17 s *21 16 16 43715 -08 3.7 19 3 27

- Ez 302 5 !

1 W =21 08 D4 w713 -5 o8.7 19 42 183
« 683 -3.13 - 4.8

RLARIT 20 58 % *372.01 -4 f3.2 1% 46 %
g4 -3.3 )

20 vE +20 44 37 AMB.TT -8 {72 1% 50 1.4
+ &S -3 33 - F4

21 TH 430 B2 345, bk -0 204 1% 54 480
- AN -3.6 -8

32 *20 21 46 +382.00 T 19 58 04,5
- Ti4 -3.54 s22

Zsn +20 9 50 35847 06 5.4 w0z 91
+ 76 -3 -1.7

4 Bl +19 57 33 *354 83 -0é g7 m 05 57.7
. 75 -1, 72 =11

25 M0 1% 44 5T *351.09 -06 Z8.4 0 0F 84,2
- fra 363 - 0.5

5 TU “AeR oM +34T.26 -0 2.9 W 13 0.8
- T9& -3.9T + 01

2T ME =19 1B 45 +343. 33 -06 #8.4 20 17 473
- B15 402 v LT

8 TH *1% 05 10 +339.31 -08 78,1 0 2 e
Eo: 1.7} -1 + 1.2

29 R HE s #3519 -Dd 26,9 20 5 Al
- 853 -2 + 1.8

30 &4 +18 37 13 +330.%8 & 25.1 20 2% 3.0
-4 -4.30 + 24

31 s +15-22 32 +326.48 -06 226 20 33 335
- 889 -4 3F + 3.0




Table 2b. Sun, 1254, Ffor zerc hours universal time (GNT) - continued

H APFARENT DECLINATION EQUATION OF TIME SIDEREAL TIHE
BEGAEES AILg 1
GREEWWICH {
DATE BAILY CalLY DAILY 1
CHANGE CHANGE CHANGE
L {SEC} Wiis {MiLs) | NIN SEC (SEC) | HR MIN SEC
AUE 1 WD #1807 &3 w32E 20 =06 19.6 | 20 37 30.1
- 7 ~4. 4B +3.6
27T +{7 52 35 #3781 <06 16.0 20 47 b
- 925 -4.57 + 4.2
3 uE +17 37 12 #IVE. 24 06 19.8 20 45 232
-2 -k b5 + 4.8
4 TH +17 21 30 +308_ 59 <04 7.0 2D &% 198
- w8 4T + 5.4
5 rr +17 05 3t +M5. 86 <06 0.6 20 53 4.3
- 975 4B + 4.0
A BA #1649 16 R D4 -0% 55.7 o T P
- e -4.70 SRR
T +1é 32 44 + 2. T4 -5 &% 25 01 0.4
- 1008 408 - 7.2
A wo +18 15 57 +288.17 =03 42.0 2t 05 DA
o e S -5.08 = 7.7
7 +15 58 53 +385,12 -bf 34.2 21 09 p2%
-103% T3 ] « 8.3
10 WE +15 41 35 +I7H.57 -b5 25.9 21 12 5894
= 1054 ELBE. 1] « By
AR 15 2 M +275.7T3 -M 7.0 21 16 54
- 1D&E 587 * 0.5
12 Fh 15 & 13 +268.51 -9% 07,5 21 20 52.2
1083 <538 10,7
13 8/ w14 48 10 +263. 14 -4 574 21 &6 48,7
~1087 -3.42 +10.7
14 50 LAl 1 +257.75 & 4.7 21 28 45.3
1111 <549 1.2
15 w0 #1411 23 +252.24 -4 35.5 21 3 «41.8
-112% -5.55 H1.8
16 T +13 52 39 +265, T -04 25.7 =
; -1137 -5.41 +12.3
17 WE P13 33 42 424110 -85 11.4 21 40 35.0
-1150 -5.48 +12.9
15 TH 'oe13 14 32 23542 -03 6.5 21 A4 31.5
| -1162 -5.74 134
1% FR +12 55 10 +2E0. 68 -03 453.2 21 46 #|@a
-1 -5.80 +13.9
Gk +12 35 35 +273. 88 -0% 31.3 21 52 4.8
-1187 ~5.86 +id i
21 su +12 15 49 +218.02 -03 4.9 21 58 #.2
-H9e T +14.8
22 Nn 411 55 50 +212.10 -03 b2.1 z2 00 17.7
=1210 =5.08 #15.3
23 TU +11 35 41 20613 02 &45.8 22 0h 143
-1221 -5.03 HE.T
24w +11 15 20 +200.10 -02 31 22 g8 0.8
-1231 -5.08 +d.
a5 TH +10 56 4% +19%.02 -02 14.9 - S IR
-1252 =6.13 6.6
26 FR +10 34 OF +147. B9 =01 S84 2 16 039
-1252 -4,18 4149
27 5 “+10 13 15 +1831. 70 -01 41,4 22 20 00,5
-1262 -6. 23 173
285U * 05213 TS 4T =01 24.1 22 23 570
-1271 -6.28 ar.y
29 Mo +9 W +189. 19 | -0 0é.5 a2 2 38
-1281 -6.53 +18.0
30 TU LAl 16287 -0 4A.5 22 3N 3.
-128% -6.37 +18.3
31w + 558 R +156.50 - 30.1 22 35 487
1298 a4 ~18.4




Tahle 2h. Sun, 1994, for rpers hours wniversal time (GAT) - continued

APPARENT DECLINATION EGUATION OF TIWE SIDEREAL TIME
DEGREES MILS
GREENWLCH

DATE DALLY BAILY DAILY
CHANGE CHANDGE CHANGE

= e (SEC) NILE INILEY | MIN BEC {SEC) HRWIN SEC

EEP Y TH 4+ 326 34 +50.00 -00 11,5 22 W 433
1308 BkE +18.9

am + 8 D4 4B 14384 +00 074 2z 43 W
1314 6,49 +19.2

LT + 742 54 +137. 14 +a0 286 22 4T 3.6
-1521 652 9.5

& s -7 25 413063 00 48.1 0 T -
1328 6.5 +10.7

5 Mo . b 58 44 124,07 +01 05.8 2 s s
-1238 6.5 RALKS

6T » 6342 #1747 01 25.7 2 W 2.0
1362 8,63 +20.1

7w 4k oT +170,85 01 45.8 23 m 26
-1348 -b.66 +20.4

B M +5 5139 +104.19 +02 06,2 23 o7 191
-1354 6,49 +20.5

9 R +5 2% 05 * 97.51 2 2.7 2B 1T
~1359 8,71 *20.7

10 28 + 5 06 26 + 90,79 +02 475 23 15 122
1344 4.7 2.9

1 s + 443 61 + Bi 08 +05 8.3 21 19 0.8
-1389 6.6 | +21.0

12 W 44 M52 + T7.29 +03 29.4 2 2% 053
-137% 6,79 +21.1

13T + 35759 * 7.5 +0F 50.5 B3 0.y
1578 .81 +21.3

14 we + 335 0 . 63.71 “04 1.8 23 10 SA.G
~1381 -4.B2 +21.3

15 TH * 311 59 * 54,89 04 33,0 25 W 550
-1385 b8 214

16 FR + 248 55 - S0.05 D4 545 B3 3B 3.6
1383 .85 214

17 3A + 2 25 48 + 4319 +05 15.9% 23 42 4B
=13 “E.8T 35

185y +20235 + 232 5 37,4 23 46 44T
-1395 -5.58 w2t.5

M +1 32 + 20,44 5 5.9 23 50 4.2
139 -6.89 214

201U 41 15 08 + 22,585 g 2.1 T 54 3.8
1308 -6,50 +21.4

21 M + 05249 +15,65 | HIB 416 23 58 34.%
-1 -6.91 +21.3

2 +029 30 = 8.7 07 42,9 0 02 0.8
-1400 -6.91 +21.2

B * 006 0% . 1.2 407 24.1 0 05 27.4
-4t -§.5%2 +21.1

24 5K -T2 - 5.0 <07 45.2 a 1o B3
-1402 -£.92 20,9

25 sU - 040 34 - 12,02 +08 06,1 0 1 20.5
-1402 -6.92 20.T

24 NO -103%7 - 1E.95 +08 2.9 0 18 17
1402 -6.92 208

EE T 12t - 2.8y 8 47,4 0 22 134
1402 -6.92 v20.5

28 WE - 15041 - 3279 +09 D78 0 2 W2
i -6.92 2.

29 T - 21402 B ] g 209 0 O BT
-1400 -£.91 B

30 fR - 237 eR BT 09 177 D 3% 03.3
-1308 8,90 9.6



Tabie #b. 8un, 1994, for rers hours universal time (GNT) - eont inuod

! ARRARENT DECLIRATION ERUATION OF TIHE BIDEREAL TIME
DEGREES MLLE
GREENWICH —
DATE BAILY DATLY DRILY
CHAMGE CHANGE
RO {SEC) HELS (HTLE)} | MIN 5EC {5ECH HR NN SEC
®T | sA + 3 DO 4D - 53,53 +10 07,3 o 37 s5%.8
13T a0 +18.3
28 -3 @3 ar - 6043 +i0 25 0 41 Sé.4
-13%4 -6.58 +1e.0
3na 34N - 47,32 +10 45,6 0 45 S2.§
1392 -4 8T +1B.&
[ 1) - 41025 = ThAT +11 042 0 4% 435
A3pe -6 B +18.3
5 WE - & 3332 I = 81.05 +17 22.5 0 53 48.0
-1386 -G B HT.8
& TH -4 5438 - 8789 +11 &0.4 0 57 42.6
-1382 .82 17,6
T FR -5 1939 - 9571 +11 58.0 1 01 3.
-1378 ~6.Bb T2
& SA =5 &2 37 -fd1.52 2 151 1 08 35.7
-1373 678 168
® 5l - 40530 -105.30 Hz 3.9 1 09 32
1368 8,76 +16.3
18 NO " 6281 14506 #12 4B.2 113 288
=1363 -6.73 159
1170 - 651 02 -121.7% +13 0.1 1 17 2.4
-1358 -4.71 #15.4
12 WE -71E -128.49 +T3 19.6 121 ¥
1352 -6.68 +15.0
13 TH - 7361 -135.17 +13 345 1 25 185
-1245 ~&. b4 +1d.5
14 FR < 75838 14181 +13 49.0 1 29 15.0
<1338 “6.61 +16.0
15 BA - B 2055 148,42 +14 £3.0 1033 1
-1331 <657 134
16 B - B 43 06 154,99 14 15,4 1 37T DA
-1334 -&.54 #12.9
17w -Ras0 -161.53 16 2.3 1 &1 06T
-131 «4.50 +12.3
12w + 92T 08 168,03 | msss 145 012
=134 =6 .Gk +11.7
19 WE - B AL s B KW +14 53,2 1 43 578
-2 .41 +11.1
20 TH 10 1 33 -180.91 .| #15 Da.3 1 G2 543
- 1290 437 +Hink
21 ik -10 32 Q4 -187.28 +15 14.7 1 5& 50.9
-1281 -b.53 + 9.8
22 5R -10 53.25 -193.41 +15 24,5 2 b 4T
1274 h.2B + %1
23 su 11 14 34 =199.88 +15 3.6 2 D4 4k
“1261 -6.7% + B4
26 WO =11 3% 38 -206.11 +i5 2.0 2 D 40.5
=125 6.8 + 1.7
25T 11 56 2¢ -2, +15 9.7 2 12 370
-1240 E « 7.0
5 uE -12 17 9 -218.81 15 56,7 21 336
1229 b b + 4.2
2 TH -12 37 38 - 2Pk A0 +14 02.9 2 30 3.2
-1217 g0 + 5.5
28 fR -f2 57 55 -230.49 | +15 08,4 2 24 2638
-1205 5,05 + 5T
20 58 -3 18 DD =236 44 +16 131 2 28 a3
=193 -5.69 + 5.9
30 50 -13 37 53 -242.3% +16 17.0 2 32 199
-§180 5.6 + 5.1
MM | 155732 248.16 +16 202 2 36 164
i 1146 -5.76 + 2.3



Table Ih. Sun, 1994, for perp Mours universal time (OMT} - continued

APPARERT DECLINATION EQUATION OF TINE SIDEREAL TIME
BEGREES HILS
GREENWICH

DATE DATLY DAILTY DAILY
CHANGE CHANGE CHANGE

oo (SEC) MILS NILS) | MIN BEC CSEC) WA MIN SEC

N 1 TU -14 16 58 -253.92 18 325 2 &0 13p
-1153 5.4 1.5

2 uE <16 38 N 259,61 +16 25,0 2 64 09.5
1139 5,562 + 0.7

3tk -4 55 10 -85.E3 +16 24.7 2 48 06,1
| 1124 -5.55 -0

4R -15 1% 54 -270.79 HE 2.6 2 52 02.4
-1109 “E.48 - 0.8

5 B4 -15 32 23 -276.26 8 3.7 2 55 592
1094 5.4 =17

& -15 50 37 -2B1.66 +16 2.0 2 50 =57
-107% -5.32 - 2.6

7 MO <16 0835 “205.99 16 10,4 3 03 523
1062 <524 - 3.4

8T -16 26 15 B ] 15 16.0 307 4B.0
o H ST - 6.2

¥ HE -16 &3 &1 -297.39 +1411.8 3N 5.4
1028 -5.08 - 5.0

10 TH -17 00 49 -302.47 +18 05,8 3915 2.0
-1011 4.9 - 5.9

1 R -17 17 &0 307,46 +16 41,0 319 385
- oey -4.90 - &7

12 54 -17 36 12 312,36 +15 54,3 32 B\Aa
- BT -4.81 = 7.5

13 =0 17 50 27 T +15 46,8 3 2T 3.6
- -4. 12 - 8.3

14 W 18 08 3 321,89 +15 384 TN .2
- g5 -4.63 -2

15 -8 22 00 326,52 +15 29.2 3035 .7
- 917 453 0.6

16 WE -18 3717 331,05 +15 19,2 3 %2y
- 85 543 -8

17 TH -18.52 15 335 .48 +15 08.4 3 43 {7.m
- 878 -4 36 “1.T.

18 FR “19 0% 52 -539.81 +14 56,7 3 47 14,4
- sy -4.23 -12.5

1988 152 0 346,05 8 3 8 0.9
- &3¢ =213 -13.3

20 sy -1% 3505 348,18 +14 30.8 3 55 075
- 815 -4.02 14,2

21 Mo -19 48 40 -352.20 415 147 38 paY
- TV -3.92 -15.0

22U -20 91 54 358,12 #1407 4 03 00.6
-m™ %81 -15.8

A E 20 14 45 -362.03 13459 & D& 572
- L -3 -14.4

2 TH =20 27 14 -34% .63 +13 29,3 § 10 53.7
- 78 -1.50 “17.4

25 F -2 3 2 -387.21 +13 1% 4 T8 50,3
- 703 347 -1B8.2

26 5a -20-51 04 370,49 +12 53,8 418 8
- HAD -3 187

27 5 -21 b2 2% -374.05 +12 3.9 4 2 43,4
- 856 3.4 18,7

25 NO AR 377,25 12 15.2 & 26 40.0
- & 12 -20.4

2% Tu -21 23 53 -380.01 +11 54.8 & 3D 345
- dta -3.00 -21.1

30 uE -31 34 02 -383.42 1 3.6 & 333
] - S84 -2.88 -21.8



Table ZH. Sur, 1934, for rero hours universal time (GNT) - continusd

] APPARENT DECLIHATION EQUATION OF TIME SIDEREAL TIME
I
DEGREES wiLs
GREEMWICH - —

DATE pAILY BRILY DAILY
CHANGE CHANGE EHANEE

* L1 {5EC) HILS (RILSY MIN SEC {SEL) He MWW SEC

DEC 1 TH -2 &3 45 ~386.30 +11 118 4 38 9.8
- 559 =2.7% -22.5

Z R -21 53 D4 ~380.08 - +10 49,5 & &2 262
- 533 =2.63 -£3.1

39 -22 01 57 -391.6% 0 26.2 4 kb 22T
- 508 -&.5 -23.7

& 81 -22 1025 -3 A +10 D24 4 30 19.3
- AR -2.38 203

5 NO cEE 18 28 396,58 +HF 38.1 4 B4 15,9
- 458 -2.25 -g4 9

& T -2 2 Ok -390, 54 02 11.2 4 58 124
- 430 =212 =254

T E =22 33 14 -400. 5 =3 &7.8 5 g2 9.0
- D4 -2.00 -25.9

BTH -22 3% 58 -402_95 HE 219 5 04 05.5
-7 -1,85 =284

oA -22 46 15 -u0d_BY +0F 53.6 5 10 De.Y
= 350 -1.7% -26.8

10 BA =22 52 05 =454 +I7 2B.8 5 13 8.8
-8 -1.60 272

11 80 =22 57 28 -408_ 14 +I7F 01.& 5 17 552
- 206 -T.46 =274

12 W0 =23 02 & = 40960 +0& 34.0 5 21 1.8
- 268 1,32 -aT.%

13 fu -23 05 53 -410.73 s D60 5 25 &B3
- B4t -1.19 =Z28.3

14 WE -2% 10 54 812,12 +05 378 5 2% &%
- 213 -1.05 ~28.5

15 TH -2% 12T -413.17 +05 09,3 5 33 414
- 185 -n -28.8

16 FR -23 1T 32 =404 0% 04 50,5 5 ¥ 3BY
- 158 -0.78 -£%.0

178 -23 b 10 EACH. b 114 > 41 345
- 130 064 -ge.2

18 51 =23 22 19 -475.50 03 42.2 5 45 3.1
=102 -0.50 =2%4

19 W0 -2% 24 M -476.0D +0F 12.7 5 49 27.7
-3 -0.34 =256

20 Tu -23 BE 14 -516.37 #02 4302 5 53 4.2
- &5 -0.32 -29.7

21 WE =23 26 00 -576.59 02 13.3 5 57 20.8
-7 -0.08 -29.8

ZZTH -3 26 14 -416_67 01 43,7 & 013
+ 1N *0.08 B

E R =23 26 05 -416.82 +01 13.9 5 0 159
1 + 4D +0.20 -29.8

2458 4.-23 35 416,42 +00 451 6 09 10.5
+ e +0.34 -29.8

a5 s -23 2% 12 -516.00 +00 15.3 4 13 0r.0
+ W6 40,47 -29.8

26 Mo -33 22.4) -415.81 -0 155 4 17 038
L -0 +0.41 297

-0 F] 25 20 37 =415.90 -00 45.2 & 3 oo
+ 153 +0.7& L2960

U =23 18705 1 =& 26 =01 1&.B a 3 58,7
+ 181 +0.56% 9.4

Fl ] -3 15 M | =413.55 L 4 28 B3.2
- 200 +.03 -29.3

34 FR -3 11 35 =412.32 -02 3.5 6 32 &9.B
* 237 +1.17 -2

31 sk -3 a7 w8 -411.15 -02 42.8 & B 453
+ 64 1. -2B.8

2 -23 03 T4 40985 -0% 113 6 40 &2.%




Table ic. Sun, 1385, for gero hours wuniversal time (GHT)
APPARENT DECLINAT [OW EQUATION OF TIME
DEGREES HILE
GREEWMICH

DATE DAILY DALLY DAILY
CHANGE CHAKEE CHANGE

L (SEC) HILS CMILS} | WIN BEC [SEC) B WIN SEC

JAR D sA -2% o739 =411.15 =02 426 & 3b 463
+ 2l +1.30 -28.8

JAN T sU -3 05 14 ~409. 85 +0% 1.3 B &0 429
+ 292 +1.4& -2R8.5

2 Wo -22 58 2% -408.41 -03 39.8 & &k 3.5
* e +1.58 “2E.2

ITu -22 5% 0% -405.83 -08 0E.0 6 &8 350
3T 1.7 =2r.8

i WE =22 AT T -&05.12 -0G 35.8 A 5 3248
* 374 )65 T4

ETH -22.41 08 -40%.37 -5 03.2 & F6 .2
+ 401 1,08 -2r.a

& FR s22 B4 22 40929 =05 30.2 T o0p 25.F
+ 427 2.1 =¥6.5

T 58 S22 2T 15 -I1E -0 F6.7 T o4 223
+ 454 +2 2 -26.0

Bosu 22 194 L8 LS -06 22.7 7 02 138
+ 480 +2.57 -25.5

¥ o S22 11 40 3657 =06 G817 EA R Y
+ 306 +2.50 -Eh.¥

0 TU B2 03 14 -392.07 -4F 130 ¥l 1%
+ 532 +2. 63 Bk

1 W -2 5% 22 -389_ 44 -0 3.5 7 20 DB.S
+ 558 +2.76 3.4

12 TH =21 45 D4 -304 .69 -08 01.2 7oBL 05
= 583 +2.BR -2

13 FR -2 3E -383.81 -8 2d.4 T2 0ib
= 08 +3.00 ~&2.3

16 =A -1 23 ¥ ~380.80 -0@ 4F.0 7 M 582
+ £33 +3.713 -21.9

15 &0 =21 14 40 -5TT.58 -0% 08.8 7 35 5.7
+ 457 3.2 22

16 Mo -21 0% 42 ~ET4, 43 - 30 T ¥ 513
+ 682 *3.37 -20.5

17 =20 52 21 374.a7 -0% 50.6 7 43 47.8
+ 7053 +3.48 S99

18 WE -20 40 36 -367.58 -10 10.5 FOAT b4
+ 729 +3.80 -19.1

T <2h 38 T -3E3. 78 -10 28.6 F OBl 409
* 752 ol 184

M FR -20 15 55 -340.27 =10 4Bt ¥ B8R 375
. +3.83 177

21 s =20 02 59 =354.44 =11 05,8 T 38 .0
+ 798 +3.94 s ]

22 s5u =19 49 42 -352.50 -1 T B 03 30.&6
+ B0 +4.05 -18.2

23 M0 -19 36 02 ~34B.45 -11 34.9 B° OF 7.2
+ 842 5. 16 =155

26 T 1% 22 00 3ab 34 <11 4.4 B 11 2.7
+ 843 426 -4, 7

23 WE 19 07 37 340,03 =12 0.1 B o1 20.3
* BAL w4 37 13.%

26 TH -16 52 52 ~335.584 -12 3% & 12 156.8
+ #7035 AT | -15.2

2T FR -18 37 47 -331.19 | =12'36.2 & 23 134
- P26 +4 57 -12.4

26 BA -18 22 -32&, 82 | 12 hE.B & F 0wy
+ 946 + &7 1.6

28 s =18 06 36 321,95 =13 0p.2 a 1N 065
+ &5 +4. 77 -10.8

kUL ] =17 50 31 3719 =13 10.9 a 35 0T
- OB4 +e 88 -10.0

nw -17 3 o7 -312.3% -15 20,9 8 3 9.4
1003 405 L |




Table 2¢. Sun, 1995, for zero hours upivarsal time (9dT) - cont inued
APPARENT DECLIMATION EQUATION OF TIME SIDERERL TIME
DEGREES MILS
CREEMMLCH k-
OATE DATLY DAILY BALLY
CHANGE CRAKGE CHAHGE
U 18EQY MILS (HILEY HIN SEC {5ECY HE MIN SEC
FEE 1 ME -7 AT 2 ~307.38 -13 30.1 & 42 Ub.2
1021 o504 - 8.3
2TH -17 09 22 -302.33 =13 3B B 4 2.7
+105¢ +5.13 - 7.5
I FR -1643 0% 29720 1% 459 & 30 493
+1056 +5.21 - 6.7
4 Sh -6 26 27 -2 -13 52.% B 54 45.8
+1074 +5.50 - 5.8
5 5l <16 OF 33 =286 .68 -13 58.4 B 58 424
+1090 +5,38 - 5.0
6 Mo -15 49 33 ~281.30 -14 03.4 ¥ 02 389
#1106 TS - b2
T -15 30 57 27584 =14 07.4 ¢ 0¢ 3.5
LAL -S| 5.5 = 3.k
B -15 12 15 -2fd.29 -4 110 g 10 3.0
+1138 *5.62 - 28
¢ TH -14 53 17 - 264 68 14 13.5 2 & #B.6
+1153 +3.69 - 1.8
10 FR =14 34 05 -258.59 =14 15,3 ¢ 18 5.2
16T *5.75 - 1.0
11 54 <14 14 38 ~253.22 14 16,2 ® 22 LT
=118 +5.0% - 02
12 50 -13 54 56 =247 .39 216 6.4 9 2% B3
1185 +5.90 v 0.6
13 mo -1335 ¢ 241049 16 15.8 ¢ 30 B
+1208 +5.07 PR
14 T -13 14 .53 -235.52 =16 1d. 4 9 M 1.
1221 +6.03 + 2.4
15 -12 56 32 -229 .47 -14 12,3 9 3 079
| +12% +6.00 . 2.0
16 ™ Po-1233 58 =223.40 =14 09.% § &2 D&.5
+1268 6.15 + b
AT R 12 13 12 =217.25 =14 05.9 P& D10
+1258 +5.21 - 4.3
18 5 =11 52 15 A -211.04 =14 0.8 9 &8 5T.6
+126% +5,27 + 5.0
195U -1 31 b6 -306.77 F & T ¢ 53 5.1
#1280 *£.32 * 5.6
20 Mo -11 09 &h 198,45 13 54.0 9 57 0.7
=120 .38 + 6.3
21w -10 &8 15 -1%2.08 <11 44.8 10 0 E7.2
+1307 A 89
2 WE -10 26 35 -185.85 15377 0 95 458
«1310 4, 6T + 7.5
23 TR -10 94 44 =P8 =15 30.3 0 0w 0.3
+1320 +5.52 + 8.1
24 FR -5 &2 &4 SATZbG =13 22.2 0 13 3.9
+1329 +5.56 BT
5 5a - 9203 -166.10 =13 13.5 10 17 35.5
+1337 +.60 ]
26 SU - B8 12 -159.50 -13 04,2 o 2 3.0
+1345 bt - .8
27 ho - B35 % -152.6% -12 5d.d 10 25 26.6
#1353 +5.58 14
2% TU -g13 - 146,17 -12 44.0 10 29 25.1
+1360 T2 169




Table Zc. Bup, [9585, for zerp heurs universal time (GMI') - continued
APPARENT DECLINATION EQUATION OF TIME SIDEREAL TIME
DEGREES MELS
GREEWWICH
CATE DAILY DAILY BAILT
CHANGE
=t LSEEY MILE {HILE) | MIN SEC (EECY HR NIN GEC
MAR T WE = ¥ 50 40 -139.48 =12 351 33T
1357 4,75 +1.4
2 TH - 72755 -132.71 Az 218 W 5T 16,2
+1373 5,78 +11.9
ER ] -7 05 o0 -125.92 -12 0%.7 W 41 2.8
+137 «5.81 2.4
4R C 420D -118.11 =11 57.2 045 093
+1385% w585 LA
55U - 618 58 112.27 -11 44,3 10 49 05.%
+1390 .08 w114
& No « 5§ B8 45 -105.41 -11 3.0 10 53 024
+1395 .89 +13.8
7TU -ERH - 9812 -1 172 10 %5 5%9.0
+13%% 5.9 +14.2
B uE -5 N - L8 -1 03.0 11 oo ss5.5
#1403 +4.93 5.6
e TH - 445 48 « 84,68 -10 48.3 1M 04 521
1407 +h.95 +15.0
10 FR - & 222 - 7.7 =10 3.3 11 08 sd.6
+410 6.9 15,4
11 54 - 358 51 - 077 -10 17.9 LRI R )
+1413 5.5 +13.7
12 58U -33F 18 O -0 02.2 11 18 &7
+1415 HoL B 160
13 Mo =314 - 55, B |00 &AL n 20 83
118 +7.00 +16.5
14 TU - 2%m 05 R -05 29.8 1 2% .9
1812 7. 1.4
15 WE =2 B4 - 4279 -0p 13.2 1M 28 M4
+1a21 47,02 +16.9
16 Th -2 Ok - 35.78 -0 56.3 11 32z
#1422 7.0 171
17 FR 13703 - 2B T4 -8 39.2 11 B 26.%
#1422 +7.02 +17.3
18 s 1A - 2.7 -4 31.9 140 210
HE3 +7.03 +17.5
1% 8 -0 40 28 - 4,71 -08 4.1 11 4% 7.8
+1423 +7.03 | Hr.T
0 WO - 02555 < 7.68 -07 45.7 11 48 140
+1§23 +7.03 7.2
21T =02 - 0.5 -0F 2.9 11 52 0.7
+14d2 +7F. 02 +17. %
23 uE =0 2129 + 8,37 -0F 1.0 11 B6 7.3
+1621 702 +18.0
23 Th + 1 45 10 +13.38 -04 5.0 |12 00 o3.8
1420 7. +18.1
2 +1.08 50 + 20,39 -06 347 20 o
+1418 4700 +18.1
25 5h + 132 28 + 27,40 -05 16.8 1z 07 S8
+ikl6 »h .99 *18.1
26 85U 15 0 + M9 -05 36,7 12 11 55.%
+1413 5.9 +18.1
27 NO » 219 34 + 41,37 -0% 4. 12 15 500
1410 *5.95 +18.1
®T + 2 43 BT + 4813 -05 2.4 12 19 LA
+1407 .95 *18.1
o uE +3 06 3% + 55,28 -085 06 ¥ 12 23 43
+1408 +4.93 +i8.1
30 Th +3 29 87 + 82,21 06 k6.3 12 I W7
13 +5.91 +18.0
31 F + 35317 + E9.12 -0 283 2 31 3.2
+1345 5,43 HFe




rahle 2e. Sun, 1935, for zero hours universal time (ONT} - continued

AFFARENT DECLINATION EQUATICH OF TIME S1DEREAL TIHE
DECREES MILS
GREENW [CH =

DATE DATLY DALLT BRILY
LHAMNGE CHANGE CHANGE

R T {SEC) HILS {HELE} [N SEC (EEC) HR MIN SEC

APR 1 B + 416 32 + 7601 =04 0.4 12 35 2.8
1390 +5.84 +H7.8

2 5k + 4 39 42 + BE.&T -03 5.6 12 3% 2.3
+1305 44,84 H7.7

3 M + 502 47 + B9 T2 -0% 35.9 12 43 5.9
+1580 +5.81 +7.6

AT * 5 35 &7 * 06,53 0% 17.3 112 47 224

+1574 +H5,TF HEg |

3 W * 5 48 &1 +103.32 -02 59.8& 12 51 19.0
1 +1368 +5. +7.3

& TH «a 112 +110.07 =02 42.5 12 55 15.5
+13462 .73 *17.1

TFR + 43N +116_80 =02 5.4 2 5 12,
+1355 +6 .69 +16.9

8 A + & 56 4k +123.49 -02 BE.3 73 03 08.5
+1HE + b6 #a.T

¥ sU « 719 13 130,14 -01 51.8 13 07 05.2
+1340 +8.62 +16.5

10 Mo + T4 13 +136.76 -01 35.3 13 11 M8
1532 +6.58 #16.3

11 T0 + B OF 453 +143,34 % i\ -071 19.0 13 4 58.3
+1324 48,54 150

12 WE * B 2549 +140.87 -01 03.0 13 18 54.9
*1315 +5. 49 +15.7

13 TH + 84T 45 F156.37 -00 47,3 13 22 5t
«1 307 645 +15.4

14 FR +R0¥N +162.82 -go 3.9 15 26 4T.9
+1297 +5,40 +15.1

15 sa + #3109 +169.23 -00 1.8 13 30 445
1288 +5.38 +14.8

% 5 52 37 7550 =00 02.0 13 34 41.0
+1278 +.31 +14 .4

1T mo #1013 55 +181.90 ) 12,4 12 38 3.6
+1268 +h.26 +14.0

T8 TU «10 35°03 +188.16 +00. 26,4 13 4% 34.e
+1258 +6,21 +15.6

19 WE +10 54 01 15T 00 &0.0 13 46 30.7
+1267 +6.16 «13.2

20 TH +11 15 4B *200.53 +D0 53.2 1350 273
+1236 +6.10 +12.8

21 R +11 37 2 i 8 +01 D&.0 13 5 238
+1225 +h.05 +12.3

22 5A +11 57 uf 29288 =01 18.3 13 58 0.4
+1213 +5.5% 1.9

23 5l +12 18 01 +218.67 «01 30,2 T4 02 8.9
#1201 4593 +11.4

o4 MO +12 38 02 +224 40 +01 &1.5 14 06 13.5
+1188 +5.87 +10.9

5T *12 57 50 *230.47 «01 52.5 RCTER L
+1174 +5.81 104

26 WE +13 17 2o +235.28 02 2.9 14 1 066
1 1162 .74 + 9.9

2T TH P oe13 38 40 +282.02 HiZ 12.8 14 %& 031
+1149 +5.6T + .6

28 FR +13 55 57 +247.69 +02 222 WA 59T
+1135 +5.60 + B.%

9 A =4 1453 +255.30 +i2 .1 1% 2 56.2
EaRF] +5.54 + B4

30 85U +14 33 34 +258.83 +02 39.5 o 2 5.8
+1107 *3.47 + TR



Table 2z, Sun, 1925, for zero hours universal time (GMT] - continued

APPARENT DECLINATION EQUATION OF TIME SIDEREAL TINE
DEGREES NILS
GREENWICH
DATE DAILY DATLY DALY
LCHANGE CHANGE CHANGE
T ¢SELY MILS (NTLEY HIN  SEC {3EL) HR MIN SEC
HEY 1 WD +14 52 00 +265.30 0z 47.3 15 13 9.4
1092 =53¢ + 7.5
2T +13 10 13 «205.65 +02 5.7 14 37 45,9
+1077 +5,32 + &8
I HE +1% 28 09 275,01 «03 01.5 T4 &1 42,5
+10é2 +5. 84 5.3
4 TH +1% &5 51 +280.2% «C3 Q7.7 14 &5 3.0
+1040 +5. 17 + 5,7
5 FR +16 03 17 +2BS 42 +03 13.5 14 49 354
+1030 +5.DF + 5.2
& 8a 16 20 27 +2%0.50 03 18.6 1% 53 321
101& +5.01 4.8
T 50 H4 37 20 29551 3 23.5 14 57 28.7
+ 957 92 + 4.1
a2 Mo +15 53 57 *300.43 3 27.4 1% 01 28.%
* B0 i B + 5.5
9 Tu +17 10 17 +305_27 +03 30.9 1% 05 1.8
+ SR TR + 3.0
10 v +17 26 20 +310.02 03 3.9 15 09 18,4
+ W5 - 4T + 2.4
M TH +17 42 05 +314.568 +03 3%5.3 15 13 149
+ 927 +4.58 + 1.9
12 FR 17 57 32 131727 +03 38.2 15 17 1.5
+ 909 +h 49 + 1.5
13 sh +18 12 41 +323.76 +0% 398 15 21 080
+ 89 e 40 + 0.5
14 54 1B 27 32 +324.16 03 40.3 15 25 D4
- 872 .31 + 0.2
13 WO +18 42 0 +332.44 +03 40.5 15 2% 0
+ BA3 +a.21 - 0.4
1% T +1B 38 17 +135. 68 +)3 406.1 15 X 5T.T
+ 8% +h. 12 - 0%
17 %E 1901 +340.80 +03 39.2 15 3& 54.2
+ 815 .02 - 1.5
15 TH +19 23 46 +344. 82 03 3r.7 1% 40 508
! + .93 =21
19 FR . +H19 37 o0 +3B. 75 *03 35.8 15 44 £7.4
+ 7TS +3.83 - 2.7
20 54 +1% 4% 55 +I52 57 +03 32.9 15 4B &3.9
+ 735 +3.73 - 3.2
21 su +20 02 30 +354.30 03 29.7 15 52 40.5
+ T3 382 = 3.8
22 Ho +20 14 44 +359.92 +03 25.0 15 56 37.0
« 713 +5.52 - 4.3
23 v 120 26 57 +363_44 03 2.8 168 00 3.4
+ &92 3.4z - 4.9
24 WE +20 38 10 +366. 86 =03 15.7 16 04 30.1
+ &N +3.3 - S.b
2% TH +20 49 21 +370.18 +05 11.35 16 OB 26,7
+ 650 +1.21 - 5.9
26 FR +21 00 14 +373.38 +HI3 05.4 18 12 8.2
+ &28 +3.10 - &4
27 sn +21 10 38 +378.48 02 59.0 15 16 19.8
- B +2.90 - AT
28 BU +21 20 &4 +37% 4B «02 52.1 14 20 143
+ 584 +1.83 - 7.4
o7 MO 21 30 28 +382_ %6 +H2 447 16 & 12.9
+ 561 +2.77 - 7.4
30Ty +21 39 49 +385.13 02 3.4 & 28 005
- 53% +2.66 - 8.3
3w +21 48 48 +387.79 2 28.6 16 32 6.0
+ 578 +2.55 - BT




Takle Zo. Sun, 1985, rfor zero hours universal time (GMT)} - continrad
APPARENT DECLINATION EQUATION OF TIME II 51DEREAL TIHE
DEGREES WILS
GREEWWICH
DaTE paiLy DAILY DRILY
CHAKGE CHANGE CHANGE
ot ISECH MILE MILE) | MIN SEC {ZEC) WR MIM BEC
JuM 1 TH 421 57 24 +380.34 HZ 19.9 i B 026
+ 493 +2.43 -9
2 F +22 05 38 *3¥2.78 +2 10.8 1w 5 5%
+ &7 +2.32 - 8.5
L 22 1324 +3§5.10 g 01.3 16 43 §5.7
T+ AT 2.2 = 9.8
45U 22 20 55 43973 01 51.5 16 47 52.3
- 423 2.0 -10.2
5 WO 22T 84 +590.40 il &1.3 16 81 B8
+ 400 +1.58 -10.5
& TU +22 34 38 401,57 +01 30.8 16 55 854
- 37 2 +1.6& =108
T W =22 4 54 +03 .23 +01 2.0 14 3% %1.9
+ 352 +1. =14
B TH +22 b BE wifhh 57 11 08.9 17 03 BALS
+ 328 +1.62 113
?FR 22 52 14 406 59 i 57.6 T 0T 350
+ 304 +1.50 ERR TS
10 54 22 57 18 #5408, 09 +Bl 46.0 17 11 3.8
+ 280 +1.38 -1.B
W osu +23 01 58 S40 4T +00 346.2 17 13 #a
+ 255 +1.26 =12.0
12 WO - +23 0613 +410.73 #0060 22.2 1719 .7
* 251 +]. 04 -12.2
137U *23 10 D& +H11.87 400 10.0 17 25 1.3
207 +1.02 s
14 WE 2313 1 412,89 -00 2.4 1T 2T OITE
+ 182 +1.90 -12.5
12 TH +23 1& 3¥ I =00 $4.7 17 31 1ad
+ 157 +1. T8 -12.7
16 FR 4231910 w4 14,57 -00-27.4 17 35 0w
41312 HIL66 2.8
17 BA +13 21 3% .15 2% =00 40,4 17 3 o5
+ 108 *0.53 -12.%
18 = +23 23 11 +415, 76 -0 53.3 17 43 a1
+ B3 +0.47 =130
1% MO 25 24 34 441617 -D1 062 17 &7 D
+ BB +0.29 -13.0
20T +25 25 33 +h 16,46 VA -3 17 S0 §7.2
+ 34 40,17 18,1
7t WE +23 26 D& 41662 <01 32.3 17 56 5%.7
P 40,04 131
22 TH +23 26 15 66T =01 454 17 58 503
= 18 -0.08 =130
23 FR 423 25 59 w1659 -01 58.4 18 D2 45.B
-l -0.20 -13.0
24 5h +23 25 18 +ii6. 3 =02 11.4 18 06 454
- Bb -0.33 -12.%
PR +2% 24 12 +4 16, D6 -03 244 % 10 9.9
- -D.as =12.8
6 W +23 g2 &2 +515.81 -p2 37.2 18 14 385
= 1% -0.57 -12.7
Er i} +2% 20 &7 +515.05 D2 &9.% 18 18 3N
- 140 -0.6% -12.8
28 WE #2318 EF +l4,36 -0} 92.% B 22 b
164 -0.81 -t2.e
28 TH +23 15 43 +413.55 -03 14.% 18 2 26.2
= %88 -0.53 -12.2
30 FR =23 12 304 w1261 -03 37 18 3 227
- B3 -1.08 Ak




Table 2c. Sun, 1895, for rerc hours wniverzal Eims {GNT) - continued

T
APFARENT DECLINATICN EQUATION OF TIME SIDEREAL TIME
DEGREES NILS
GREENWI CH
DATE DAILY DAILY DAILY
CHANGE CHANGE CHANGE
= . {EEC) MILS (HILE} WIN SEC (SECY HR  MIN BEC
dJuL 1 sa +23 07 01 +511.36 =03 3.1 | M 193
- a7 =107 -7 :
25U +23 05 04 #1039 -03 50.8 18 38 158
- 241 -1.29 “11.4
3 Mo +23 00 42 +ify, 10 -4 02,2 18 42 12.4
- 285 -1.4 -11.1
4 Tu +22 55 57 HOT, 6 -04 13.4 |18 46 09.0
-3 -1.5% -10.8 |
5 W +22 50 47 614 -04 24.2 18 50 05.5
= 333 R -10.5
& TH +22 65 M S404.51 =04 346 18 54 o021
- 357 1,78 -t0.1
7 FR +22 3917 #402.75 -Dh 4T 18 57 58.8
- 381 -91.B8 * 07
854 +22 32 58 +400.87 -04 54.5 w552
= 404 =2.00 =23
95y +22 26 13 +39H.BA -05 03.8 05 5.7
- 4ET 2.1 - a9
10 Mo »32 19 05 +396.77 -05 12.7 19 09 453
- 450 -2.22 - 8.5
11T 22 11 35 30454 -05 21.1 1% 13 4.9
[ - 4T3 -2.34 - 8.0
12 WE =22 03 &2 +592.21 =05 29.2 L S
-GS -2.45 = T.8
13 TH *21 55 26 +350.76 -05 36,7 w21 380
- 518 -2.54 S |
14 R +21 4 48 +3&7.20 05 43.8 19 25 345
- 841 2,47 - 4.6
15 =& +21 3T 47 +384.53 -05 50.5 1% 29 311
- gay | -2.78 - 6.2
16 sU +21 28 25 +381.75 -3 56.& 19 33 27.6
- 585 -2.89 - 5.7
17 o +21 18 40 +37H.88 -06 02.3 1w 37 .2
(- -3.00 - B2
18 *21 05 33 +375.87 <06 OF 4 12 41 20.7
- 428 -3.10 = 4B
19 W +20 58 05 +37R.TT 08 12.1 19 45 173
- BLE -5.20 - &1
20 TH +20 47 14 +365 54 -DA 16.2 19 &9 13.9
- &M B 11 - 3.6
21 FR +20 36 05 364,29 -04 19.8 % 53 0.4
- & -3.a =31
22 g 20 24 34 +362.83 -6 229 19 57 0O7F.0
-T2 -3.32 =)@:8
23 s +20 12 42 +359. 52 -6 254 20. 01 03.5
- 752 -3.61 - 1.¥
26 Mo +20°00. 30 4355, 70 -0¢ 27.3 20 05 D01
= 752 -5LT - 1.4
25 T +14 47 57 *351, 9% -04 287 20 OB 55.4
- e -3.81 - 0.8
25 \E +19 35 05 *348.47 -Db 2.4 20 12 53.2
- 3. 4
27 TH +19 27 54 34627 -4 29,5 20 16 498
- =400 + Lk
28 FR +17 08 23 4340, 26 292 220 463
- B30 =4.10 + 1.0
29 sS4 +18 54 34 4334 .17 -06 2B.2 20 24 429
- BiE -4.19 + 16
30 50 +18 40 29 +331.95 04 264 20 28 39.4
- 887 “4.28 v 22
M 4 +1& 25 5% 37T -06 4.4 20 32 350
| - 8BS -4.37 + 2.8



pable do. Sun, 1995, for zero hours univeryal time (GHT) - continved

APPARENT DECLINATION EQUATION OF TINE SIDEREAL TIME
DEGREES HILS
GREENMICH

DATE DAILY DALY BALLY
CHANEE CHANDE CHARGE

o (5EC) nk {WTLED | MIM SEC {5ECY HR WIN SEC

AUG T TW #1811 T4 +323.58 -BE 21.6 M 3 32.5
- M2 485 +3.5

2 WE 1T 56 12 +318.87 -0& 18.% 20 40, 291
- §20 -4.54 441

3TH #1740 52 +5%4.33 -0& 18.0 20 44 256
- BT &85 + 4T

& FR +1F 25 15 +30%.70 -6 07,3 20 48 2.2
- 9R -4 71 + 5.3

5 54 17 0p 21 +304.99 =b& 4.0 20 52 AT
- 97 4Bl - 4.0

65U #1653 10 300, M 05 53.0 |0 56 153
- mar EUW. 4.6

T +14 36 &% *295. 52 -05 51.4 21 op 11.%
-1003 -4.95 - 7.2

BTU +15 20 00 290,37 -05 642 2 06 BB
-iomg -5.03 + 7.0

T HE 160 0 *265.54 -05 364 2 08 5.0
-0 -5 -8

1 TH +15 &5 &7 ¥280. 15 -05 ZB.0 242 915
- 1048 5.4 + 9.0

1 FR +15 28 18 raTabE <05 9.1 21 15 8.
- 1064 5.8 + 9.9

125 +15.10 34 24750 -05 9.5 21 19 W8
-10f% -RR +10.1

13 50 +14 52 36 b 4T S04 9.4 LA A P-4
-1093 L] +10.6

14 W 16 3% 23 425908 -04 &8.8 2T 47T
-1167 -BAT +11.2

15 TU 14 95 55 +253.41 -as 376 2 K3
-1131 +5.54 +11.7

16 WE +13 57 15 +248.08 0§ 25.9 21 35 40.B
-11% =5.40 +12.2

7T +13 38 21 #2420 48 - 157 21 3% 574
-1147 -5,88 #12.T

18 FR +13.19 14 +2%6.81 |0 0.0 F3 I .
-1140 5.73 +13.2

19 5A +12 59 55 +231.08 -0 478 21 47 .5
-7 576 ; +13.7

F- ) #1240 22 *225_30 -m . FAI S -
18 -5.85 14,1

21 Mo =12 7 38 +219.45 -03 2.0 2 53 .6

=118 -5.91 +14.6 ;

2w 12 00 42 +213.564 -03 05.4 21 59 0.2
1267 -5.96 +15.1

3 WE +11 4 3% 4907 5B -0 50.3 2 0 a7
-1219 =12 +HE.5

2 TH S1120 W +201.56 -0 348 2z o7 133
122 -8.07 +15.3

X R +10.59 4T +195.49 -rg 8.9 2Z 1 Bwa
- 1240 -&.12 a3

25 24 +t0 37 a7 989,37 -02 024 22 15 M
-1250 5T 4.7

2T +10 1817 +183.1% -0 45.8 2z 19 Wy
-1240 -6.22 =171

ZE WD = T AT +176.97 -on 2.7 23 22 5.5
- 1269 6.7 +17.5

9 Tu + 5 +170.71 <0 M2 2 36 6.0
-1278 431 7.9

30 WE + 914 50 +16k 39 -00 %3.% 22 30 52.8
-1387 -6.34 8.2

3 TH +B5r 23 15804 -00-33.1 22 3 4R
= 1285 &4 +18.8



Table 2o, Sun, 1995, for raro hours universal time {GHT) = continued
APPARENT DECLIMATION EQUATION OF TIME | SIDEREAL TIME
DEGREES HILS
GREEMWICH
DATE DAILY DAILY BAILY
CHANGE CHARGE CHANGE
22 N LSEC) miLs {NILS) MIN EEC {SECY HR. MIN SEC
EEF 1 FR + B3 4T +151.44 -00 16.5 22 3B &5.7
- 1304 -6.44 +18.9
2 5k * 510K +145.20 +00 2.4 22 &2 42.2
1311 5,47 +19.2
350 + 748 12 +138.73 +0 21.4 g2 45 38.8
=319 8.5 +1%.5
& W « 726 13 +132.21 411 22 50 35.3
-1326 ~5.55 +19.8
5T + 704 O7 +125. AT +01 00,9 22 B4 3.9
-1333 =&.58 20,0
& WE + 6541 55 +119.08 +1 2.9 &2 58 28.5
~133% -6.61 0.3
7 TH + 619 35 *12.47 +07 41.2 23 02 250
1346 -&.65 +20.5%
B FR +5 5710 +105.43 =02 01.7 23 06 2.8
=1351 - +20.7
2 S + 5 3438 + 9915 02 22.4 Z3 1w 1B
-1357 “5.70 20,9
10 80 + 5120 + P2.45 +02 &3.2 23 e a7
-1382 -6.73 «21.0
11 Mo + 4 49 19 + 85.72 +3 B2 23 18 M.z
-1387 6. 75 +21.1
12 + 4 26 32 + 7R.97 +HF 25.3 23 22 OT.B
1372 &, T8 +21.2
13 WE + & 03 40 + TZ.20 +03 46.5 3 2 4.3
-1378 &30 +21.3
HoTH + 340 &3 + 85,40 +04 O7.H 23 310 00.9
-1384 6,82 21,4
15 FR + 317 43 + 5858 4 29.2 2% 33 574
-1384 &.83 +21.4
16 5A +2 54 38 + 51,74 +d 5006 23 37 54.0
-1388 -3 +21.4
REa -] + 2313 + 4489 05 12.0 Z¥ &1 50.5
-1 87 +21.4
18 Mo « 208 20 + 3E.02 +05 33.4 23 &5 &7
- 1593 &.88 +21.4
W + 1 45 07 * 314 +05 54.7 23 4% 438
=1306 4.89 +21.3
20 wE +1 2151 + 26.259 08 8.1 23 53 W2
-1398 5.50 +21.3
21 TH + 05833 + 7,35 05 37,3 &3 57 T
=139 =6.91 21,2
22 FR 035 4 10.44 +08 58.5 0 01 353
=14 =6.52 =211
25 54 40153 352 +0F 19.6 05 29.8
~1a02 -&.92 +*21.0
24 sU -0 1My - R0 +0F 40,5 0 09 286.4
-1402 652 +20.8
25 MO - 03451 - 10.33 +H 01.4 0 13 2.0
L] 8.53 +20.7
26 TU - 0 58 14 = 1F.25 +08 22.0 L/ R
=1403 ~6.93 =20.5
27 WE 12137 = 24,18 +08 42.6 021 6.0
=1402 -4.92 #20.3
28 TH = | 44 5% = 3110 =09 0Z.9 a 25 2.8
-140M =652 +20.1
29 FR -2 0220 - 38.02 P 2E.0 0 2¢ D
-1400 -6.F1 +19.9
30 58 - 2731 40 = hh 0% 42.9 o ¥ 057
-1399 ~6. 91 +19.7




rable Zo. Sun, 1995, for zero hours universal time (GNT) - centinued

APFARENT OECLIHATICM EQLATION OF TIME | SIDEREAL TiHE
DESREES LI
GREEWWICH

DATE DALY DAILY DALY
CHANGE CHANGE CHAMGE

LINURE (SEC) KILS (MILs} | WIN SEC {3ECH HR MIN SEC

oeT 13U -2 54 59 - BB +10 02-8 o 37 D22
5T 16,90 w9

2 Mo » 31815 - 5B.T4 #0220 o 4 5B.3
13w | -4 88 +15.1

3T -3 MM - #5.63 10 41.2 D6k 554
-1392 -5.B7 +1B.9

4 uE g Db - 7250 +11 00.0 o 46 5HE
-138% 6B +18.5

5 TH - & 2T &0 - 3 411 18.6 [ -
-1385 BB 132

6 FR - & 5054 - B8 +11 36.8 0 56 45.0
~i5E2 .82 TR

7 5A - 513 58 - 7302 410 54 1 H e
-13t8 -6.80 174

P - 53555 - 99.43 +12 12.¢ 1o 381
-1374 -5.79 +17.0

¥ Ma - 55949 -104_51 +12 2.1 1 o0E M7
i -1389 -6, T8 +1é-&

1a T - G223 A1R37 12 45,7 112 M.z
554 -6, T 16,1

1 WE - =120, 1 #1353 01.8 1 14 2ra
-135¢% -6.71 +15.7

121 - 708 D0 -126.82 13175 1 2 %3
-1353 -£.88 +15.2

3 -TIE -133.50 +13 32,6 -
-1347 -6 65 148

14 58 - 75300 ~140.%5 13 472 1 28 1T
-1360 -6.62 +4.4

158U - 81520 -146.76 414 013 1 32 140
1538 -5.58 *13.5

L - 837 33 =153.35 k149 1 34 105
=15326 ~6.55% #1208

7w -ES W =159.50 15 278 1 a0 9T
-1318 -8.51 +12.3

18 uE - 3B -186.41 +14 4.2 1 &4 D34
-1310 547 N7

18 TH - 43 28 -172.84 +14 51,8 1 &8 Q0.2
-13p2 -8.43 #1.1

20 FR =10 05 10 =N +13 03,0 1 51 5.7
1253 -4.39 #10.5

21 5 -0 26 dd =195, 70 #15 13,4 1 55 5.3
SSE.T) -8 34 + 5.8

P -1l 10 4B 08 192,04 +15 Z5.2 1 5% 498
-2t -6 +9.1

23 Wo -14 o% 22 -1%a.33 +15 5.4 2 03 Wb
- 1284 -hL 24 +8.4

26 T =11 30 2 -0 57 +15 4D0.8 207 42§
-1254 -4.19 + 7.7

25 WE =11 51 20 =077 HE 48.5 2 1 .5
-1243 -4.14 + 7.0

26 TH <12 12 D& -21ET +15 55.5 2 o1E 360
-1282 -4 08 + 8.3

2T R -12 32 %5 -gE2.W +16 019 2% 3.6
-1e20 -6.02 +5.4

28 58 -1& 52 56 -igF.02 +16 07.5 2 2 2
-1z -3.97 + 4.9

2% su =18 13 06 2Rk +16 123 2 @7 27
B -5.91 w4

30w 1330 - 24089 +id b4 2 3 23
-8 -5.84 + 34

MU =13 52 42 < 246,73 416 T8 > 35 48.8

11879 ST + 2.6



Table 2c. Sun, 1995, for gera hours uriversal time (GNT) = continued

APPARENT DECLINATION EQUATIDN OF TINE SIDEREAL TINE
DEGREES MiLS
GREEMJICH

DATE DAILY DAILY DAILY
CHANGE EHANGE CHANGE

= 4o {SEC) HILE EMILE) HIN SEC {5EC) HR  MIN SEC

WOV 1 WE =14 12 12 -252,50 16 22,4 2 3% 15.4
“1156 5,71 + 1.4

ER -14 31 28 -258.21 +T5 2.3 2 43 1§
-1z -5.64 .1

3FR ~14 50 29 -263.85 +15 25.3 2 47 085
1127 -5.57 + 0.3

4 sa -15 09 14 -26%.41 +16 25.6 2 5t 05,8
=112 548 - 0.5

550 -15 27 49 27691 +16 25,9 2 55 0i.8
1097 -5.42 - 14

& HD -15 &b 05 =280.32 +16& 23,7 2 58 58.
-1081 -5.36 =R

7 16 04 07 285,86 +16 21.5 T2 54.7
-1085 -5.26 - 5.0

B WE =16 21 52 -201.92 *16 18.5 3 06 51.2
-1049 -5.18 - B9

LR ] -16 30 21 206,10 15 b 310 47.8
~1032 -5.10 -7

10 FR -16 56 33 30120 18 09.9 I PR
-1ms -5.01 - 5.6

11 54 ATz 2T 306,21 »6 044 3o g0

12 50 17 30 06 o 511,13 i sry o 3 2 IS

= - . +15 A .

- e 4,83 - 7.3

13 Mo 7 4 73 -315.97 +15 506 3 & 3.0
- 95t 4. 75 - 8.2

T T -18 02 24 32071 15 42,5 3 30 Ié
- 2 485 - e

15 WE -18.18 05 -325.36 +15 33,5 L Ty A
- 922 4,55 - 9.0

16 TH -1833 28 -329.92 +15 234 LR O
- 3 ~d.4b “10.8

17 FR “18 48 31 334,37 5 128 3 42 203
= 883 -&,34 =118

18 58 -19.0% 14 -338.73 #15 01.2 3 wE 6.8
- B62 4,26 -12.5

1% SU -19 17 36 -352.99 +14 48,8 3 50 3.4
- B2 416 -13.3

20 Mo -1%.31 38 “357.15 135 3 56 09
- B2t 4,05 -14.1

21y -19 45 18 -351.20 14 21.3 3 58 D6.5
- 799 3,45 ~15.8

22 uE -19 58 37 -358.15 +14 08.4 & 02 050
- m 3.8 -15.8

23 T4 -20 11 35 -358.99 +13 S0.4 & 05 59.8
- 75% 373 ~16.6

24 FR -20 24 10 352,71 13 34,0 & 0% 581
.+ 732 381 -17.3

75 5A -20 36 22 -366.33 P13 16.7 & 13 5.7
- OO «3.50 -18.1

26 U -20 48 1N -349.83 +12 58.4 4 17 483
- 6B BR -18.8

E7 MO =20 59 37 -373.22 +12 3.8 4 21 45.8
. A -5.27 -18.5

28 T 21 10 40 -376.49 +12 20.3 25 424
- 639 <316 20,2

29'uE -21 21 18 -379.65 12 00.1 « 29 39
- 816 -3.03 209

30 TH 2131 33 -382.68 *11 3.2 & 33 35.5
-0 2.9 -21.6




Table 2c. Sum, 1995, for zerc hours univeraal time (GMT) - wontlnued
APPARENT DECLINATION | EauATEION OF TIME SIDEREAL TIME
OEGREES HILS
GREEMWICH
OATE DAILY | DAILY DRILY
CHANGE - CHARGE CHAMGE
= o {SECY NILS (MILS) | WIW SEC {5ECY HR NIN EEC
DEE 1 FR 21 41 22 | 38559 11 7.7 4 37 32.0
- 565 -2.7% 2E.2
2 &A =21 B0 &7 -3BB.3H =10 55.5 & &1 28.5
= 540 -2.87 -22.n
35U =21 5% 4T -§301.05 =10 32.7 4 45 29,1
- 514 -2.54 254
& W -2z 08 21 -303.59 +0 092 4 69 .7
- 4B -2.41 -24.0
5TU -22 1 30 -396.00 409 452 4 53 123
- 443 -2.2% -24.8
& WE =22 Zh 12 -398.28 +HF 20.7 4 57 148
- 43T -2 -85
7R -E2 31 29 -400. 54 +I8 55.5 5 01 1.
- 410 -z.02 -25.6
& FR 22 389 -402 .56 g 29.9 5 05 O7.9
- 384 -1,%4 -2%.1
¥ 54 22 bbb -404.36 g 0ae 5 09 065
- 357 -1,.78 -3h .6
10 50 -22 50 3% ~406.12 +7 37.2 5 15 o014
-3 -1.63 -27.0
11 W0 -22 56 W -47. T 07 10.2 5 14 57.6
3 -1.50 -27.5
12 T 2301 12 -409.24 04 42.7 5 20 54.2
2’ 1.5 -27.9
13 ME 23 05 47 ~410.40 04 148 5 24 50.7
248 1.2 -3
16 Th -23 09 54 =519 .82 +05 4.6 § 28 473
220 1.9 -20.5
15 FR -3 13 % -412. +05 181 5 32 438
-1 -0.95 -28.8
16 5A -23 e 4T -413.85 404 492 5 36 404
- 164 -a.m1 -29.1
17 50 -3 19 3 418 87 +04 20.1 5 40 3.9
= 134 -0.a7 -29.4
18 WO R= ] -415.35 +0% 50.4 5 &4 33.9
- 108 -0.53 9.5
121U -23 2% 38 -415.88 «a3 21.2 5 4B 30,1
- 8 0,40 -29.7
20 WE =21 4 54 -416.28 +02 51.5% 5 52 2.6
- 52 ~0.286 -29.9
21 T -Z5 25 48 -416.53 2 21,4 5 56 3.2
-} D12 -3.¥
22 FR -Z3 P 12 41665 +01 51.7 4 00 9.7
i +0.62 -30.0
23 A -25 26 07 -416.63 |40 3T & 05 14.3
v 33| L3R L 30,0
24 9 <25 25 35 1847 0p 51.7 4 08 2.9
LI +0.30 =300
25 Mo -23 24 3 -418,17 DR 1.8 & 12 094
s+ BO 048 -2%.%
26 10 23 23 05 ~415.73 <D0 4.1 & 15 060
+ 117 +0.58 -20.0
2F WE -2 21 08 -415,15 -00 37.9 & 20 0.5
* 145 +0.72 -20.6
28 TH -23 18 &2 ~614 43 -0 O7.5 & 33 §%d
173 +0.85 -29.4
29 FR -25 15 49 -413.57 01 IT.0 & 27 55.%
+ 20 +0.09 -29.2
30 5A -85 12 27 -412.58 +02 06.2 & 31 523
+ 229 +1.13 -29.0
3 o8 -23 08 38 -411.45 02 35.2 & 35 485
+ 257 +1.27 -28.7
32 MO -23 04 21 “410. 18 -03 0%.% £ 3o 453




Table 2d. Sun, 1996, for zero howrs universal time (GHT)

APPARERT DECLINATLON EQUATION ¥ TIME | SIDEREAL TIME
DEGREES | NILS
GREENWICH
DATE DAILY | DAILY DALLY
CHANGE CHANGE CHANGE
O (SECY MiLs [NILS) Miw SEC (EECY HE MIW SEC
JAN 0 su -73 08 38 -411.45 02 5.2 & 35 488
» 257 »1.27 -20.7
JAN | MR -23 04 21 610,94 -3 039 & 39 45.3
+ 288 L) 24
2T -22 W 3 -4DB. 7T -03 32.3 b6 43 4.9
+ 312 +.56 -28.1
3 ME -22 54 24 -407.23 -4 Db4 & 47T M4
+ 340 +1.68 27T
& TH -22 48 44 -405.55 - 28.2 6 51 35.0
* 357 1 B =273
5 R =22 42 37 -40%.74 04 55.5 4 55 31.5
- 304 1,95 249
& SA 22 36 03 401,79 05 2.4 & 59 28.1
| + 421 +2.0 -25.5
78U -22 29 03 -399.72 ~05 489 703 T
- 44T 2. 21 =26.0
&M -22 21 3% -397.51 -4 14,7 T ooT 2.2
47 2.3 25.5
ERIT] 22 1342 -395,17 -08 40.4 Fo1oATa
+ 300 %4 -25.0
10 uE -22 05 22 388,70 +07 05.5 715 143
+ 526 +2.60 -24.5
1 TH -21 56 36 -390.10 -07 30.0 719 10.9
+ 552 +2.73 -23.9
2R =21 47 24 -347.38 -07 53.% T @3 074
* 577 +2.85 -23.4
13 54 -21 37 47 -3684.53 -08 17.3 To2r 040
* 602 +2.97 -22.8
14 su -21 27 45 -301.58 S0 40.1 7T 3 oo.5
- A27 3,19 -aE2
15 MO 2T 378,44 -09 02,2 7 3% 571
+ 652 +3.22 -21.5
161U -21 D6 29 -375.24 -0 23.8 7 38 Sn7
+ &47h *3_ %4 20.%
17 WE -20 55 0% -37i.%0 09 &h.4 T &2 s0.2
+ 700 ¥3.48 -20.2
18 TH 20 43 29 368,44 -10 0.8 T 46 GH.B
+ T2 +3.58 -85
19 F -20.31 25 364 87 A0 24,4 7 50 43.3
i + Tar 189 BER
20 84 -20 18 58 -341.18 -10 432 7 54 39
» 7 +3.80 8.1
215U <20 06 08 357,37 11 0.2 7 58 36.5
+ TP *3.92 -17.3
22 Mo 155256 -353.46 -11 18.4 B 02 33.0
+ 815 .02 -16.6
23 1 19 39 21 -348 44 -1 3.1 8 06 20.8
- 87 %13 15,5
24 WE -9 25 2 -345.31 -11 30,9 8 W 261
+ 858 4,24 =15.0
25 TH =19 11 06 341,07 -12 058 B 4 227
+ BTP .36 -14.2
28 PR -18 56 27 336,73 -12 20.0 8 18 19,2
+ 400 s *13.3
o 5h -18.41 27 532,28 =18 334 5 22 13.m
+ 520 54 -12.5
285U <18 26 Of [ 12 45,9 &4 26 123
- 940 64 1.7
20 Mo -18 10 27 -324.09 -2 57.6 8 30 089
+ 980 % Th 10,8
30w 17 54 27 118,35 =13 8.4 8 36 05.4
» 79 +4.83 -10.9
3N e -17 38 02 +313.52 -13 18.5 8 38 02.0
+ ¥98 +4.93 -2




Table 34, Sun, 1956, for zero hours universal tims [GMT] - continued

_ APPARENT DECLINATLOH | EQUAT It OF TINE [ StoEREAL TIME
DEGREES MILS
GREEMWECH L

DATE OALLY BALLY ALY
CHANZE CHANGE. CHAMNGE

LU {2EC} MILS (MIL5} | MW SET (SECY HR MIN SEC

FEE 1 TH AT M ~308.59 -13 7.7 & 41 588
L] +5.02 - Bk

2 FR =17 04 3¢ -308.58 =13 36.0 B 45 551
0 #5017 - 1.5

3 58 14 4T 20 “EIBLAT -13 836 B 4% S1.7
+752 +5.20 - 8.7

& Bl G 2% 48 -2h3 28 =13 56.3 3 53 4B.2
+1049 +5.28 - 5.8

5w -16 11 5% -268, 00 =13 56,2 B 5T b8
+108 45,36 (-

& Tu -15 5% S -2h2. 6k - 03 9 04 413
=102 5.4 - 4.3

T WE =15 35 32 2T IR -4 D58 5 0% 3P
1110 =5.52 -35

& T -15 16 53 =271 .67 -14 0% F o098 3.4
+134 45,60 -

vOFR -1 5B 00 - 265,07 -15 11.48 ® 13 3.0
+H145 5,467 -1.9

10 54 -4 38 51 b0 &0 -4 138 L -
+1184 ¥5. 75 -1

11 B =14 1% &7 - 254 45 “16 14.R 9 21 2.4
+1178 +5 .82 ER P

12 HD -13° 59 4R -258._ 83 S14 154 ¥ 2% 20.8
+11%2 +5.80 + .3

131U -13 39 57 -242.95 -14 150 g o2
1208 5% +1.1

15 WE -13 19 51 - 256,99 =14 14.0 9 3 138
+1218 .02 + 1.8

15 TH -1z 5% 3 -I3.57 -14 12.2 ¢ 37 0.3
Laberd +5,.08 + 3.5

16 FR -12 39 a0 g2k B9 14 Q9.7 BoA1 6%
Ll +h. 14 +3.2

17 5 12 1817 -218.75 S DAL § 55 0%

+1256 +5.20 55|

18 50 14 57 2 ! =212.33 -14 02.5 9 49 00.0
41267 626 *ab

1% WO =11 36 14 204,29 =12 57.9 ® 52 345
#1278 4,51 - 5.3

20 T -11 14 S8 1L PR -13 52.8 8 5 34
1280 .36 + 6.0

21 W =10 53 28 -193.62 CRE- N W) ap wR.é
+1799 +6.41 L

22 TH =10 AR -187.20 -13 40,0 "o 462
+1308 6,46 e 1Y

AR -10 16 - 1804 -13 32.7 wone LT
1518 +h 81 + 79

24 5A - B LANE -iT% 2 -13 .B o1z W.¥
1326 .53 + 8.8

s V) SR = -167.80 -13 16.2 10 16 358
+1333 6,59 + 32

26 WD < B OF A2 -14t.1d -13 g7.0 10 2 324
FE3AS .43 . 70

27 U B -ER 15446 -12 51.3 10 24 290
+1351 +Hh 6T 410.5

2 WE - 81848 SALTTY BTN HRUI- 5
+1358 6. T4 +H0.2

2% TH - T RS TE =181.09 -1 56,0 % 3 22
1355 +6.Th #1.4



Table 2d. 8un, 1996, for zero hours universal time [GMT] - continued

AFPARENT DECL INATTON EQUATION OF TIHE SIDEREAL TINE
DEGREES HILS
GREEMMTCH -

DATE BALLY DalLY BAILY
CHANGE CHANGE CHANGE

o [SEC) MILS (MILE} HIN BEC [SECY HR MIN SEC

MAR T FR = 7332 =134.35 -12 24.6 W 36 8.6
+137 .77 +12.0

2 84 -7 1035 -127.58 12 12.6 W &0 15.2
137 *5,80 +12.5

b 8- =& 47 34 -120. 78 -12 D0.2 10 &4 1.7
+1383 +5.83 +12.9

NG - 62435 -113.95 -1 472 M &8 08.3
1328 5. 85 +13.4

5 -6 0127 -1at.10 <11 338 10 52 D48
+1393 6,88 +13.8

& WE -5 381 -100.22 =11 0.0 10 58 M4
+1308 5,50 =14.2

7T -3 14 556 - §3.31 -11 05.8 w 5 57,9
+1402 P2 +14.6

8 FR -4 * 8639 =10 .2 1 0% s54.5
+1408 +b +15.0

% S -4 208 - WS -t 36,2 1 oor 5.0
400 +6.% +15.3

10 su -4 D4 3R = T2.E9 -0 20.8 111 478
#1412 w97 5.4

M M =34 or - 4551 =10 05.2 M 15 &0
+1415 +5, % +1E.%

12 T - 3I7E - 58.5% | 09 49.3 ™ 1w 407
1418 +7.00 4752

13 uE - 2 5% 54 - 51.53 -0v 33.0 "n 3 .2
+1420 +7.01 +15.5

14 TH = 23014 - 44,52 -0% 16.4 17 27 3.E
+1421 0 +16.7

15 R - 204 33 - 37.50 =08 59.% 11 31 30,4
+1422 #.02 +16.%

16 EA -142 5 - 30,47 ~0& 42,9 11 35 2.9
+142% +7.03 +H7.

17 80 - 11708 - 2345 -08 258 "M 30 235
+1a2i +7.08 H7.3

18 WD - D55 24 = 18.82 -0§ 08.5 11 &3 20.0
*iags 7.3 +17.5

L ] - @31 40 - 938 -7 51.1 1M 47 .8
+1423 +7.03 +iT.8

20 we - 0 OF 57 1T -1 07 33.5 1181 139
1423 .03 177

21 TH + 015 48 + L.ET -7 157 1 55 09.4
1422 +7.02 T

22 FR b + 11,89 -0 57,9 T 5% De.2
+1aH) +7.m +15.0

23 Sk + 10307 + 18.70 -06 0.0 12 03 2.7
+1418 +7.00 “18.0

24 3 + 1 26 46 * 251 -0s 1.9 12 0& 59.3
+1418 +h, 9% +18.1

25 MO + 1 50 22 + 3270 =06 03.8 12 10 559
41414 5,58 +18.1

25T + 213 55 * 39,68 -03 &45.6 12 14 524
+141 +5.57 +18.2

27 WE + 237 2 + &b AS -05 27.5 12 18 49.0
+1407 +5.95 +18.2

26 TH + 3 0o 54 + 5380 -05 09.3 12 22 45.5
#1404 +6,93 +18.2

& FR + 32T + &0.53 -4 571 12 26 42,1
+1400 +5.91 +18.1

30 54 + 3 A7 37 * 6744 04 330 12 30 386
3% *5.6% +18.1

31 su + 4 10 53 + T4.33 j ~0& 159 12 34 35.2
#1351 +6. 87 +18.0




Table 2d. Sun, 1996, for zero houra universal time (GMT) - continued

APPAREMT DECLINATION EQUATICN OF TIME SIDEREAL TIME
DEGREES MILS
GREENWICH —

DATE DAILY DAILY DAILY
CHANGE THANGE CHANGE

g L CSEC) HILS {MLLS) MIN SEC (SEC) HR HIN SEC

APR 1 MO + 534 04 + 8120 -I3 5.9 12 38 3.7
+13Bé +6.84 +HT.2

2T + & 57 0% + BSOS -05 9.0 12 62 28.3
+1381 +4, 682 7.3

3 + 520 10 = FL.BE <05 21.3 12 &4 4.8
1375 5. T +17.6

(L] + 5 43 05 +101.85 -03 03.4 12 50 214
+136%9 +B. 76 +17.5

5 R + & 05 54 Ral. R -0 46,2 12 56 7.9
+136% 2573 =17.3

& EA = 6 28 54 +115.14 «02 26.% i2 58 4.5
+1356 +5.70 +17.1

7 sl + 4 51 42 +121:84 -02 1.8 13 02 110
+HHe +h . 6b +95.8

B N + 71381 +128.50 -0t 55.0 13 08 0OF.6
+1542 .63 +H6.6

2 * T 56 02 +135.13 -1 384 13 10 WA
+1334 44,59 #1563

10 HE + 7 5817 +141.72 =01 221 13 % 007
+i528 *5.55 +16.0

11 T + 020 2% +148.26 -01 et 13 17 573
+1318 .51 +15.7

12 FR + B 42 22 +154.77 -bo 50,4 13 21 538
+1309 h58 +15.4%

13 54 + 7o +Ha1.24 -0p 35.0 13 25 50.4
+1300 542 #15.0

148U + 335 16766 =00 20.0 13 29 46.9
+128 «6.38 +44.7

15 HD =R aT 2 +175.0% -00 95.5 13 35 A3.D
+1261 +.33 +14.3

15 Tu +10 OB 43 180586 +h 2. 13 37 40.0
=127 w6, 28 +15.9

17 HE =10 2955 +186 .44 +00 23.0 13 4 B
1281 +6.2% +15.4

18 TH +10 50 55 ={02_87 00 Th.é 13 45 351
+H1250 +5.17 +3.2

1% R +11 11 46 +159.04 00 43,7 15 49 9.7
1239 512 +12.8

20 SA +11 12 25 +205. 16 +1 02.5 13 53 26.2
+1228 +5.06 +12.3

2150 «11 52 52 +211.22 +01 16.8 13 57 2.8
+1216 +4.00 +11,9

22 MO 12 13 8 +217.22 + 26.7 16 01 19,3
R i +5.55 +1.5

2T +12 33 12 +223.17 +01 38.2 1% 05 159
1181 +5.88 +11.0

24 HE +12 53 03 229 .05 +01 &9.2 e 09 2.4
TR 4582 +10.4

B Th 1312 &2 234 A7 +01 5%.8 f4 13 09.0
+{ 165 *5.73 =101

26 TR +13 32 07 +240.83 +02 09.9 1% 17 05.5
+1152 +8.69 - 9.5

2T sa 13 51 1% 24k, 32 2 19.5 1% 21 o2
+1138 45,42 + 51

28 50 +14 1017 425194 +02 28.7 1% 2 $4.8
+112% +5.55 +B.6

bl ) +14 2% 02 +257.49 +02 37.3 14 28 55.2
+1110 +5.48 = 8.1

T +ih 4T3 $262.57 +02 45.5 16 3 51.7
+1055 +5.41 + 7.4




Table Zd. Sun, 996, for zero hours universal time (GMT) - continued

APPARENT DECLINATION EQIATION OF TI(ME SIDEREAL TIM
DEAREES NILS
GREEWWICH

DATE DAILY pRILY DALY
CHAKGE CHANGE CHANGE

.rom {5EC) MILs MILS) MIN SEC {SEC) HR NIN SEC

mar 1 WE +15 05 &7 +268.38 +32 531 M 36 4B.3
+1050 +5.33 + 7.1

2 TH +15 33 47 2737 +0% @02 14 40 44.8
+1065 +5.26 + 8.6

3FR +15 41 01 +Z7B. 47 03 05.7 A4 414
+T04% +5.18 + 6.0

458 +15 59 o 284,15 +03 12.8 14 48 3B.0
+1053 +5.18 + 5.5

5 50 +16 16 14 +289.25 03 18.2 14 52 3.5
+1017 +5.02 4.9

& Ma +16 33 11 +204.28 *03 231 T4 56 311
+1081 +4. + 4.3

7 +16 4% 52 #2599.22 +03 274 15 00 27.6
+ 984 84 +ET

8 ME 17 06 16 +304.08 =03 37.2 15 D4 24.2
4+ Q67 +. T8 +3.1

9 TH 7 2 22 +308.05 +03 34.3 15 20.8
+ g i, 67 * 2.6

18 FR +17 38 12 +513.54 03 38.9 15 12 17.3
- 952 +4.60 + 2.0

11 &a +17 53 44 31814 +03 38.8 s 13,9
+ 914 +5.51 + 1.k

12 50 +18 04 57 *332.85 03 40.2 15 20 10.4
+ Bgs 42 + 0.8

13w 18 3 53 +327.08 03 4.0 15 26 o7.o0
» BT 5 33 L 4

Ty +18 38 30 #331.41 +03 41.1 15 28 03.5
+ B58 +h, 24 - 0.4

15 WE +1B 52 &8 +535.46 H3 40T i3 32 ph.v
+ B3g e 14 - 1.0

16 TH +19 06 47 133579 *03 3.8 15 35 56.4
+ 820 +4.05 - 1.5

17 FR +1% 20 27 +343. 84 +03 38.2 15 3% 53.2
+ 80D +3.55 -2

18 8A 19 33 47 34T TP *03 36,1 15 43 45.7
* a0 +1.85 - AT

9 s +19 4f 47 +351.64 +03 33,5 15 47 6.3
+ T&0 +3.75 - 3.2

20 Mo +19 59 24 +355.3¢9 +0F 30.3 17 51 «2.8
+ 73p *3.65 - LT

21 1 +20 11 45 +350.04 +03 25.5 15 55 3I9.4
+ e +3.55 - 4.2

&2 WE +20 23 &4 +362.57 43 22.3 15 59 3.0
* £ +3.45 - 5.8

23 TH *20 35 22 +Fah. 03 +13 17,5 % 03 32.%
+ &6 +5. 354 - 5.3

24 FR +20 46 38 +359 37 +03 12.3 LT . |
+ 855 +3.23 -5

£5 8k 20 57 33 +372.81 +G3 06.5 (LS Y
+ £33 +3.13 - 6.2

26 sU 21 08 D& +375.73 +03 00.3 w15 22,2
* 611 +3.02 - 8.7

27 MO ~21 18 14 +378.75 +I2 53.6 16 19 8.7
+ 589 2.1 -7

28 Tu +21 28 07 +381.45 +HI2 455 16 23 15.3
+ 567 +2.80 - T4

29 e +2¥ 37 33 384 .46 +02 38.9 16 27 11.8
+ 5kd +2.69 - B0

30 TH +21 45 38 +387.15 +02 30.¢ 16 31 0B.4
+ 522 +2.58 - B4

31 R +21 5519 +380. 72 +02 22,5 14 35 0s.9
+ 4% +2.46 - 8.8




rable dd. Sun, 1996, for zero hours wriiversal time (gNT) = continued

APPARENT DECLINATION EQUAT 1OM OF TIME I SIDEREAL TIME
DEGREES MILS
GAEERWICH

DATE DAILTY DAILY DAILY
CHANGE CHANGE CHANGE

LR CSECH WiLs (MILSY MWIN SEC SEC) iR MIK BEC

JUN 1Sk +22 03 33 392,79 +02 13.7 1% 3% 0.5
+ 478 +2.35 -8

25U +22 11 33 30454 w02 0.5 16 &2 58.1
+ 452 +2.28 -6

IM 422 10 D& 439677 +07 54.9 1B hé S48
- 429 +2.12 =10.0

4Ty *2Z 2615 +398 .87 +01 45.0 16 50 51.2
+ 405 *2.00 -10.3

5 WE +22 33 M +500.89 1 3T 16 56 &F.B
+ 362 +1.86 -10.7

o Th +22 3922 +402.77 +1 2%.0 16 58 &&.3
o 558 +1.77 110

T FR | »22 45 ED w4l 5% +01 13.0 i7 02 409
+ 334 +1.45 -3

B 3A 22 50 5% w406, 19 «01 01.7 17 6 .
+ 30 +1.53 3 =11.6

LM +27 56 04 +407. 72 +0g 50.2 17 10 B0
+ 284 +1.41 =11.8

0 ma +23 00 4% +409,13 «00 38.3 17 14 305
+ 281 +1.29 -12.1

1 2505 M #4042 +0b 25.2 1T a7
+ 237 +H.17 -12.3

12 WE 2% 07 0B +411.5% «00 13.9 it 22 .4
+ 213 .05 -12.%

13 TH *25 12 40 +§12.64 +00 07,8 17 2 20.2
+ 1B +0.9} -12.7

14 FR +23 15 48 4413.57 -0 1.2 1T %0 AT
+ 183 +0. 80 -12.8

15 58 +Z3 1B 32 +e1h 58 -00 24.0 1T oA 133
+ 139 LG9 “12.%

16 sU #2% 2050 +415. 06 =00 37.0 i7 38 &9
+ 114 +0. 58 -13.0

17 mo 2% 2284 41553 =00 50.0 17 &2 D&.4
+ B +0.4d -1%.1

18U +23 24 4 +416.07 =01 03.1 17 44 03.0
+ 65 40,32 -13.1

¥ WE *2} 25 16 +4 14,39 01 18.2 17 4% 5%.5
+ 40 .20 -13.1

20 TH +23 25 5B +416.58 -01 293 17 53 564
+ 15 +0.F =131

21 FR +23 26 13 51685 -0 w57 5E.T
- b =0.0% -13.1

22 54 +23 26 03 41661 =91 55.5 [ - ¢ B
- I =07 -13.0

2354 +23 W +Ha16 4k -0 48.5 1B 05 458
= 59 -0.29 2.9

24 M0 +2% 24 E9 +15, 14 -02 21.4 18 0 423
- B -0.41 -1z.8

25 TU 23 2505 #4158, 73 =02 3.1 8 1F 3.9
- =0.54% -12.6

26 WE +23 24 18 +415.19 -42 46.8 18 17 354
- 113 066 12,5

2T TH +2% 19 03 414,55 -0z 59.3 18 #3204
- 158 -0.78 -12.3

28 FR v +23 18 25 +413.75 -OoF 145 Ve 25 285
- 182 ~0.90 -2

2% 5A 42313 23 412 A% -03 3.6 1% 29 257
- 207 -1.02 =11.8

30 =0 +23 09 56 +411.63% +03 35.3 18 33 21.7

-2 1.4 1.6




Tabla 2d, Bun, 1996, for zerc hours uaiversal time (GMT) - centinued

APPARENT DECL IKAT QN EQUATICN OF TIME SIDEREAL TIME
DEGREES MILS
GREENWICH j

UATE BAILY DAILY CAILY
CHAKGE CHANGE CHANGE

L] (5EL) MILS {MILS) MIN SEC (SEC) R MM SEC

duL 1 mo +23 04 +410, 6% -3 471 837 182
: = 255 <126 -11.3

2 23 01 49 +609.43 -03'58.4 18 41 14,8
- 280 -1.38 -1

IE +32 5708 408,05 -4 09.5 18 45 11,3
- 304 -t.40 -10.8

& TH +22 52 06 *406,55 -4 20.3 18 49 07,2
- Rr -1.81 -10.5

5 FR +22 46 38 +406.93 -04 0.7 18 53 5.5
- 35 -1.73 -10.2

b8 +E2 40 &7 403,20 -4 50,9 18 57 of.0
-7 -1.85 - 9.8

¥ sy 422 36 32 401,34 04 50,7 19 00 57.4
- 398 -1.97 - 9.5

& up +22 27 54 +359.38 -05 00.2 19 06 S54.1
- 422 -2.08 - 841

ER L] “22 2052 +397.2¢ -0 09.2 19 08 50.7
- 445 2.2 - 87

10 v #2213 27 *395.10 -5 7.9 1% 12 47.2
- he8 -2.% - B3

" 422 05 39 +352, % -05 26.2 MW OE 438
- 49 SRR - 7.8

12 Fr 421 57 2 +390.36 05 34,1 19 20 40.3
- 513 -3.53 =T

13 sk +21 48 35 +387.83 <05 41.5 1% 2 35.9
- 536 “2.45 - A%

148U +21 40 00 +385.18 -05 é8.4 19 78 338
- 558 -2.76 - b

15 M2 «21 30 62 +382.43 =05 54.8 19 32 30.0
- 580 =284 - 5.9

18 T +21 21 02 3757 06 00.8 18 3 28.8
= 01 2.7 )

17 WE 2111 0 374,40 -0 D&.2 LA
- 823 -3.08 - 4.8

18 TH +21.00 38 +373.52 06 11,7 19 4 1R7
- G4 -3.18 - 4.3

19 FR *300 49 54 *370,34 -0 15.5 19 48 16,2
- 665 -%.28 - 3.8

20 sA +201 33 48 +3£7.05 -04.19.2 19 53 128
- &8 -3.39 - 3.2

21 8 430 27 22 +363.68 04 22.5 1% 54 09,3
- o7 -E.49 - .8

22 No 420 15 35 +360.18 06 35,1 20 60 05.9
-7 3,59 - 2.0

BT +20 03 29 +356.5% -4 27 20 06 02.4
- T -3.60 B P

24 WE 15 %1 02 +352, 50 -04 28.4 2 07 500
- Ta7 -3.7% - 0.8

25 TH +19 38 15 349,11 -6 29,4 20 11 55.8
- TB& -3.88 - 0.2

25 FR +19 25 08 352 -8 29.46 20 15 s52.1
- 806 398 .04

27 58 +19 11 43 +341,25 -06 293 20 19 §8.7
= B2% -4.07 + 1.1%

28 sU +18 57 58 +337.18 -04 28.2 20 23 45.2
- B43 “5,% + 1.6

2m +18 43 55 +333.0 -0& 26,6 20 27 &1.8
- 882 428 + 2.2

30 TY 820 3 +328. 78 -6 244 L & R - W
- B0 | -4.35 . 2.8

31 WE +18 15 54 “326.41 -0 21.5 20 35 3.9
- Boe -4.43 * 35



Table 24, Sun, 1996, for gero hours universal time (GMT) - continued
APPARENT DECLINATION EQUATION OF TIME SIDEREAL TINE
DEGREES NILS
GREEWW1CH
OATE DALY DAILY DALY
CHANGE CHANGE CHANGE
am CSECH HILS tHILEY | HIR $EC (%EC) HR MIN SEC
MG 1TH +17 59 58 431958 =06 8.1 20 3% 3.5
- ms 552 * ok
2 Fr 1T 4% 41 +315.46 =0 14.0 20 43 24.0
- 4 =481 + bk
LB +17 29 08 310,85 =06 09,4 0 &7 Th.o
asn k.49 +5.2
48U ST 1518 *305.14 -6 .2 20 05 2
= PAT -4.78 +5.8
5 MO 18 57 11 +301.3% -05 58,3 20 55 7.7
L <485 . A
6T +14 40 48 +296.53 -08 52.0 20 59 k.2
- PO =4 8% = 7.0
T WE +14 24 09 +291.60 -05 45.0 21 03 0.8
-1015 -5.01 . T.5
BTH +16 OF 13 +286.58 -03 374 21 oF O7.3
=1031 -5.0% + &1
9 R +15 50 02 +281.40 -05 20.3 21 11 059
= = 104E 5.7 + &7
10 %A 15 312 34 +276.33 -05 #0.7 21 15 00.%
- 1081 -5.24 + 9.2
115U #1514 55 +271,0% 05 1.4 21 18 57.0
1075 -5.31 Lo
12 Mo +14 56 59 +265. 77 -5 0.6 21 27 3.8
1090 -5.38 +10.3
2w +14 38 49 260,38 EoeDh 51.3 21 2 a0
-1104 -5.45 +10.9
14 WE +t4 2025 +254 . -O6 4.4 21 30 467
-1113 -5.52 114
15 TH =44 04 &7 +24, 42 -04 29.0 21 34 3.2
115 -5.5% +12.0
16 FR 13 42 56 +263.83 o6 17.0 21 I8 39.B
-116k -5.65 +12.5
17 B4 +13 3 52 «234. 18 -0& Dh.6 21 42 A3
-1157 =571 +13.0
18 sU »13. 06 35 FE3LAT -03 51.6 2t 46 3.7
1188 57T +13.5
19 MO «12 45 Db +226,.70 -03 38.0 oS0 294
=111 -5.63 +14.0
20 Ty 412 25 25 22085 -03 24.0 21 T4 26,0
-1195 -5.89 - 14,5
21 4 +12 05 32 215,97 -3 09.5 21 s 225
=204 -5.95 +15.0
22 Th +11 45 27 +203.02 -0E 54.5 22 020 1R
-121% 600 +15.5
23 FR +11 25 12 +205.02 -02 ¥ g2 D& 5.8
=224 <805 +15.%
26 24 #1104 db 19597 -g2 23.2 22 1o 12,2
1237 .11 +is. &
25 su 10 44 0 19086 =02 04.B 22 14 087
—247 6. 16 148
24 N «i0 23 22 +184.70 - 50.0 22 18 053
-1257 -6.21 7.2
2 T 10 02 25 +17B.50 -0 32.9 & 2 0y
-1266 -4.25 7.6
28 %4117 +172. 24 -0h 153 ¥z X5 SE.
-2 -&,30 w178
2 TH +9 20 0% +165.95 -00 57.4 2z 29 55.0
-1284 -6.34 +18.3
30 FR + & 5540 *15%.60 -00 384 g2 33 51.5
-12%3 -6.37 +18.6
31 54 + & 3T 07 | 15322 -00 20.5 2 37 4
4301 B4 +18.%




Tabhle 2d.

Sun, 1986, for zero hours universal time (OMT) - continved

APFARENT DECLINATLON

EQUATIDN OF TIME

SIGEREAL TTHE

DEGREES HILS
GREENWICH
DATE DAILY DALY DALY
CHANGE CHANGE EHANGE
A L (SEC) MiLs [MILE) NIN SEC {SEC) HR MIN BEC
SEF 1 sU + & 15 25 14619 -00 0.6 22 &1 46
- 1308 -&.48 +19.2
£ No + 75336 *140. 38 +00 17.6 22 45 4.2
-1317 -6.50 #1958
3T + 73 3% +135.82 +00 371 22 42 3IT.7
-1324 -6.54 HRT
4 HE + 709 +2F. 28 +00 56.8 22 33 H.3
-1332 -4.58 +19.%
5 TH + & A7 23 +120.71 0 4.7 22 57 30.8
-1338 -h.61 +20.1
& FR + 425 05 144,10 +01 36.% 23 m Fa
-1348 -6_64 +20.3
TSk * 502 40 +107.46 01 5%.2 23 05 e
-1351 447 *20.5
B8 sy + 540 09 +100. 7% +2 17.7 €3 0% 20.5
=135 B ] +20.7
¥ WD + 517 33 + 94,09 02 38.4 23 13 7.4
1342 6,73 +20.8
10 o + 4 5637 + B7.36 12 §9.2 2 17 134
-13467 5. TS +20.9
11 W + 432 s + 8041 +03 20.1 23 21 10,1
-1372 -6.78 *21.0
12 TH + & 0912 + 73,8 +H3 &1.1 2% 25 D&.7
-1376 ~6.80 +21.1
13 FR +3 4k 16 + AT +4 02,2 B o 3.2
-1380 -~ 81 +21.2
14 A +3 733 18 + 60,23 N 234 23 32 598
<1386 -6.83 +21.3
15 sU 30012 + 53,30 +04 4. T 23 35 563
-1387 =5.85 1213
14 MO + 23705 + 4554 +05 05.0 23 40 52.9
-13%90 -&.B& +21.3
17 10 + 2 13 55 + 3348 05 27.3 23 44 494
-1393 -6.88 +21.3
18 uE + 150 42 + 32.80 *05 48,7 23 48 48.0
-139% -5.8% +21.3
19 TH #1127 27 + 25,81 +0& 10.0 23 52 42.5
1397 -6.71 *21.3
20 FR + 104 10 + 15.07 +08 31,3 23 56 3%
159 -4.91 #21.3
21 s + [ 40 51 +12.00 +ig 52.6 a4 oo 3E.7
=400 4.9 +21,2
22 5 +01r RN + 519 +0F 13.8 0 os 322
-1401 692 +21.1
23 M3 - Das s - 1.73 07 36.9 o o8 288
- 1402 -6.92 +21.0
2% W -h2g e - B.&S +I¥ 55.9 o 12 353
-tal2 -6.92 «20.9
25 WE - 05233 - 15,57 +08 14.8 o 16 21.%9
-1402 -6.72 +20.7
28 TH - 115 58 - 22,50 +DB 37.5 0 20 18.4
-1401 -4.92 +20.5
27 FR =1 3®A7 = 3942 +0B 58.0 0 2 15.0
-1601 -6.92 +20.3
28 5 - 20237 - 3453 400 18,4 D28 t1.5
=404 6.7 =20,1
29 su - 23557 - 43.25 +09 36.4 o 32 08
-1398 -&.90 +19.8
30 MO - 2405 - Bg.15 +09 58.3 0 35 044
- 1597 -4.%0 +18.6




rable 2d. GSun, 1995, for zero hours uniwersal time (GMT) — coptinued

APPARENT DECLINATION EGUATION OF TIHE | SIOEREAL TIME
DEGREES NILS !
GREENMICH

DATE DATLY TAILY BAILY
CHARGE CHARSE CHANGE

L ] (SEC) MILE [MILSY MIW SEC (5ECY MR HIN SEC

= I (1] -31ED - 57.0% +10 17,8 0 4 01.2
-1395 -6.89 193

2w - 33547 - g #10 37,1 o 43 5.7
-1392 -6.87 8.9

ERT - 35900 - 70.81 +10 55.0 0 47 S43
-1350 -4.84 8.6

4R -4z - 77,48 PRI 0 %1 50.8
-a3g7 -4.85 8.2

5 5h S48 16 - 8452 328 0 55 47.
1383 -4.83 7.8

&5 -5 0820 - 938 “1150.7 U o58 43.9
-39 -6.31 T8

7 M0 S5M . o7 12 DB.1 103 40.5
1375 5.7y 7.0

8T - 55 1 -104.96 Mz 251 1oor 370
-137 -4, 77 +18.6

9 e - 617 0% -MLm PR 11 EE
B 678 “18.1

10 74 - 63951 18,67 12 57.7 1o1s 30
=1360 -6.72 5.6

1 -7 -125.19 PUENLE 1% 2.7
-4355 48R 151

12 58 - 725 06 -151.88 +13 28,5 183 B2
e 6.6k +14.6

5 - 74738 -138_54 13 43,1 17 we
1362 -6.4% 6.1

% bo - B ST 547 113 87,2 13 %3
1338 4,59 R

15 By TR 15077 Vi 10T 1035 128
-1328 -8.56 “13n

18 uE - B2 -158.32 ETRCEN 1 3% 09
4321 -6.52 “12.4

17T TH -9 %2 <164 .85 =14 35.2 1 &3 0Oa.0
1313 -B.48 +11.%

18 fR S EEN AL 14 48.1 147 s
-1304 bt 1.3

12 5 - 950 58 -trran 14 50.3 1 50 59,3
1295 “4ubD 0.7

20 su 10 21 %8 18418 +15 10.0 156 557
1286 R +10.0

21 Ho 10 42 59 ~100_51 15 20,0 158 522
sme | -6.30 94

2w Sy 015 -196.82 w5 29,4 2 02 4k
1266 625 vET

B s -203.67 15 38.2 | 2 e as

-1254 -4, 20 *«B1

24 TH 11 44 18 29,27 +15 46,3 2 oMo
A 615 T

5 fR -12 07 03 21842 15 53,6 2 16 38
“125% -6.09 6.7

4 5A Azar e 2252 416 00.3 z 18 3.0
“1zez i6.03 59

T 247 50 -227.55 +16 6.2 2 22 3.5
-1an -5.98 +5.2

78N 1308 10 233,53 416 1144 2 26 28.1
1198 5.92 +Hd

% -13 28 08 -239.45 416 15,9 z W 2.6
1184 5.8 +3.7

30 e 1347 56 -245.30 +6 18,5 2 3 A2
72 ER. + 2.9

31 th -14 oF 25 -261.09 16 22.4 o3 rT
-1159 5.2 + 2.




Table 2d. Sun, 1996, for zaro hours universal time (GMT) - continued

ARPARENT DECLINATION EGUATION BF TIHE | STDEREAL TIME
DEGREES HI1LE i
GREENWITH

DATE DAILY DAILY RATLY
CHAMGE CHANGE CHANGE

= [SECY NILS (NTLEY | MIN BEC {5EC) WR MIN SEC

NO¥ 1 FR -14 26 45 ~256.81 +16 264 2 &2 4.3
-1148 -5.65 + 1.2

2 5A =14 45 50 -262.47 +14 5.7 2 & 0.9
{ -1131 -5.59 + 0.6

350 <15 04 41 -268.05 15 26,1 2 50 OF.4
1116 559 - 0.4

4 MO 5ma ~273.57 14 25,7 2 5 o0
-1101 5.4 - 1.3

51U =15 41 38 -279.00 +16 244 z 58 00.5
-108s -5.38 = 2.4

& uE «15 59 43 -284.38 +16 22.3 3 of s57.1
=107 -5.28 - 3.0

T 16 17 33 =280.584 +16.19.3 3 05 356
-1053 -5.20 - 3.8

B FR 1635 06 2985 «16 15.5 309 50.2
1036 5,12 - 4.7

Fsa -16 52 23 -29%.95 16109 313 4.7
BT -5.03 -5

10 30 -7 09 22 -305. 00 +16 05.3 3 T 433
- 1002 -4.95 L

11 Mo -17 24 D4 -307.94 +15 59.0 32 ws
= 984 4,86 -2

12 U -7 5227 -314.80 5 5.7 325 364
- 965 O -8

13 WE <17 58 33 =319,57 w15 487 3 o2 320
- W7 -4.68 - 8.9

14 Th -1816 19 324, 24 +15 348 3 33 295
- 27 -4.58 - .7

15 FR =18 29 47 -328.82 =15 235.0 3 A7 e
- 08 -4.48 -10.6

16 SA -1 46 55 =333.31 +15 14.4 34l 2.
- BBR -4.38 -11.4

17 &u 1859 &3 -337.68 +15 03.0 345 19.2
- BET 428 -12.2

18 Ma 19 14 10 -341.98 14 50.8 340 15.7
- BT -4.18 -13.0

19 T -19 28 17 346,156 +14 37.8 3 53 123
- 826 4,08 -13.8

20 -19 42 02 -350.23 14 24.0 3 57 08.8
- 804 -3.97 -14.6

21 TH ~19 55 26 -354.20 +14 094 4 01 05.4
- 782 =3.86 -15.4

22 FR -20 D8 28 -358.07 413 54,8 4 05 0%
- 76D 3.7 16.2

23 54 =20 21 08 36182 +13 37.8 4 0B 52,5
-7 3.5 “16.%

248U -20 33 26 -365.46 #13 20:9 4 12 55.1
- 7S -3.53 -17.7

25 M0 -20 45 1 -368.99 +13 03.2 & 16 51.6
- & -5.41 -18.5

26 Ty -20 56 52 -372.410 2 G4.7 4 20 48.2
- 668 3,30 -19.2

27 WE -21 08 .00 -375.70 412 25.5 L
. 4 -3.18 -19.0

28 TH -21 18 44 -378.88 «12 05.6 6 P8 413
- 620 -3.06 -20.6

29 R =21 29 o 58194 +11 45.0 4 32 3.9
- 595 2.94 -21.3

30 5 -21 38 50 -384.89 +11 3.4 4 36 34.4
-5 -2.82 -22.0




mable 3d. Bun, 1996, for zerc hoWrs nniversal time (GMT) - ceontinued
APFARENT DECLINATION EQUATEON OF TINE SIDEREAL TIME
DEQREES niLs
GREEMWICH
DATE DAILY BALLY DAILY
CHANGE CHAKGS CHANGE
2 4 b {3EC) RILS (MILS} | MIH BEC {5EC) HR WIN SEC
BEC 18U -21 &B 30 -3B7.TO =11 01.8 4 40 31.0
- GAE -E.70 -22.T
£ ND -21 57 38 B 1 ] =10 38.% & 4 27.5
- 520 -2.57 -i3.2
3Ty =32 A 18 =592, 97 +10 15.6 o8B 24
] -2.54 -5
th WE -22 1M -395.41 +09 51.6 & 52 B0
- hER -2.52 =265
5 TH ~22 22 20 -397.73 HF 271 4 56 17.2
- 53 -2.19 -2
& FR -E2 29 43 -399.92 +09 02.0 5 oo 157
- M7 =2.06 =25.7
7 5A -2 35 4D =4 9T 08 36.3 5 04 10.3
- 30m -1.93 -2
8 5 =22 43 10 -4 50 «0g 10.1 5 08 D&.8
- 36¥ e BT
Ll ] -22 49 13 =408 .69 0T 43.5 512 03.¢
« 536 =168 -
10 TU -2 54 49 -407_35 +D7 16.4 5 18 0.0
- 309 -1.5% -2r.5
1w -22 59 59 =408 BB w06 489 5 19 6.5
282 =13 278
12.TH &3 06 41 -410.28 +06 21 .0 5 &3 5.1
- | - -28.3
13 FR -3 08 55 ~511.53 +0% 82.T 5 ZF 49.4
22T =112 288
1% B =23 12 42 -&12.83 +03 24.4 3 3 462
- 197 -D.58 -28.8
1580 -Z3 18 0¢ <413.64 404 55,3 5 3% 428
-1m -B.84 -29.1
14 mo -23 18 53 ~&R14.48 4 6.2 5 3 383
- 145 -0.71 -29.3
W =23 21 & -413.1%9 +IF §7.0 5 43 359
L ] =057 -3g4
18 WE -3 23 T2 -415.78 i3 TS 5 47 3.
T -0.43 -2%.6
12 TH 23 oW 41619 2 58.0 5 5 29.0
- 59 -0.29 -1.r
B0 FR -23 B 3 -4i6.48 +i2 28.3 § 55 25.%
-3 -0.15 -ag.T
21 58 -33 % 09 41664 +D1 6.5 5 59 221
- 03 0.0 -29.8
22 su -3 11 ~496.65 #0 28,8 6 0F 186
L +1.13 -20.8
23 Mo -3 25 A5 =&18.52 +00 59.0 6 47 152
+ 35 +1.27 -29.8
25 T -3 24 32 -416.25 +0D 29.2 & 11 1.8
+ B2 b -2.T
25 WE -3 -415.85 =00 0.5 6 15 D83
+110 +B. 54 -29.6
26 TH -3 415,30 -00 30,2 6 1% 0T
+ 13% 0,69 -2f.5
2T FR -23 19 20 -414 .62 -00 5.7 & 1 0.5
+ 67 +0.82 =204
28 =8 “2E s B =413.80 =01 2.1 & 26 FA.0
+ 155 #0596 -g29.2
f =) <2315 1% 412,83 =01 54,5 & 30 5.6
223 «1.10 =25.0
34 Mo -28 02 36 411.73 02 27,3 6 3 51
+ 250 *1.23 -28.B
31T -23 05 26 -410.50 b2 5.1 & 38 47T
+ 278 +1.37 -28.5
32 WE =25 00 4B 609,12 05 2.6 & A2 G2




Table Ze. Sun, 1997, for perc hours wniversal time (GHT)
APPARENT DECL [MWATION ESUATIGH OF TTNE | SIDEREAL TINE
DEGREES HILS
GREENWI CH
DATE OAILY pAILY BLILY
CHAWGE CHANGE CHANGE
L) €SECY LIE] (MILE) | MIN SEC {3EC) HR MIN SEC
dAN O T <23 05 28 -410.50 -02 5.1 & 3B 4T.T
+ 278 +.57 -20.5
JEN 1 ME -23 00 48 -4pe, 12 -03 24.8 & 42 44.2
* M +1.51 -28.2
z2TH -2@ 5% 42 -40T.61 -0% 52.8 & 46 &0.E
.33 +1.54 Ri8)
3R -2 50 % -405.57 -04 20.7 6 50 37.%
+ 340 #1.73 -eT.5
45k =22 4y 08 -404. 1% -04 8.3 & sS4 ZF.%
+ 388 LI 2T
5 su -22.37 & =402 .27 -05 15.5 & 58 30.4
+ 416 +2. -2bT
& WD 22 30 4 -400.23 05 42.2 T8 2T
+ &1 *2.18 -26.3
TTu =22 23 5 =358.05 -05 08.5 7 08 3.6
+ 468 +*. 1 =258
L3 -22 18 17 -395.75 D& 353 70
+ a0 +l 44 -850
9 TH -22 07 &3 -393.30 -0& §9.7 T o 147
+ 520 +2.57 =24 B
mFr =21 B8 e -590.73 | 07 245 T OB 133
+ +2.70 ~24.2
1 s -21 &% 38 -3B8.08 =07 4B.F ¥ 22 09.8
571 42,82 ~23.4
12 S -21 40 07 -385.22 -0f $2.3 T 2 D66
s 505 2.5 -a3.0
13 Ko -21 30 11 -382.28 i -0R 35.3 T O3 2.9
+ &1 +3.07 22
W T =21 19 50 -3z -0B 57.7 T 33 3%.3
+ Ghb 3.49 2T
15 vE 21 o -FFe.02 -0p 13 T .0
+ &70 +#1.3 2.0
16 TH =20 57 54 AN =09 &0.3 T 41 524
+ GG *3.4% -20.3
17 FR =20 &5 20 -369.29 =10 0.6 745 484
+ e +3.55 184
18 58 -20 34 23 -E65. TS =10 20,2 T &9 457
+ 7 +5.66 -t8.8
19 &l -20 22 02 -B62.06 =t 59.0 A
+ P +3.77 =18.1
20 Mo -20 09 18 -358.31 =10 371 T 57 38.8
+ 78T 5.8 =17.3
1T -1 e N “354_53 -1 14.s B DT 35.4
+ &0 4.0 -16.8
22 WE -19 42 42 =350.43 -11'3.0 B 63 3.9
+ 831 +4.00 -15.8
23 TH -1% 28 51 B LN s =11 45.8 B 0w 28.5
* 52 4 21 -15.0
24 FR =19 14 39 -l N2 -12 M.6 A 13 25.0
+ B4 +4.32 -14.2
25 SA -19 00 9% -537.B0 =12 16.0 B IT 218
- 895 i &2 134
255U a1 -355.39 =12 29.4 & 21 B2
+ 315 e 52 -124
27 WO =18 % 56 -328.87 -1z 2.0 825 4.7
+ 935 +h. 82 -11.8
28 T =18 T4 20 52425 <12 53.9 BE9 M3
+ 35 +i. T2 =10
29 WE -17 58 25 -B19.53 -13 04.9 & 5 07.B
+ 974 +4.81 =10.2
30 TH -1Ta2 1 51472 =13 151 B 3T 044
+ #3 +4. 50 - G4
3 FR AT 2 37 309,81 =13 4 E B 41 0.7
+1rg +5.00 - 8.8




Tahje Ze. Sup, 1937, for zoro hours universal time (GMT) - continoed
APPARENT DECLINATION EQUATIONW OF TINE SIDEREAL TIME
DEGREES MILE
GREEHM1EH
DATE DAILY oalLY DAILY
CHANGE THANCE CHAMGE
= (SECH MILS (MILS)Y | MIN sEC {SECY HR MIN 5EC
FEE 1 84 17 08 45 304 82 -13 3.2 B 44 57,5
+1030 #5.09 - T.8
25U «16 51 33 -299.73 1388 B 48 54
+1048 +3.18 -1
3 Mo -6 34 07 -E94 .55 -13 46,1 A 52 50.&
+1085 #5_ P - 6.2
& TU b 16 22 -289.2% “13 %43 B 3 4T
+1082 2 +5.54 L 55
5w -15 58 W -283.95 -13 59.8 9 3.7
+1089 43 43 - 4T
6 TH <15 40 0% 27852 ~14 D4 4 9 Dk 403
1115 +5.51 3.5
TFR 1521 24 -2FE.0e =14 083 PO A
+1130 558 - |
[: N «15 02 3& -247.L3 =114 ¥z 3.4
LRI 13.88 A3
50 =14 &3 30 -261.74 =14 13.7 7 ois 29
+160 45.73 = 1.5
10 #0 =l -254.0% =14 5.1 ¥ M 26.5
*1175 +5.80 - LT
1mmw =T 34 -250.24 -14 15.8 9 o2 #3a
+ 188 +5.87 = 0.1
12 uE 13 dd b 26437 14 15.7 R
+ 1202 +5.54 - 0.3
13 TH =13 24 43 -F5844 eI 9 3 A4
+1215 +6.00 + 1.8
14 FR -13 04 A -232.43 A4 132 P o3 12T
+1228 . [ . 3.4
15 &8 =12 dd Dy -226.37 =14 10.8 9 40 002
11260 +4.12 + 3.1
16 s -12 23 20 -220.24 =14 07.7 9 4L 058
41252 +5.98 +39
17w -2 02 27 -215. 08 =14 03.8 ¥ o3 023
1264 4.2k s 4B
18 TU -17 41 207 _82 =13 59.2 9 3 58.%
+127% 45,30 + 5.3
19 W =11 30 e -201.53 -13 55.% g 55 55.5
+1285 #6.35 = 4.0
20 TH <1058 44 -195.18 =13 A8 7 5 52.4
+H2F 6.4 + 8.8
21 re =10 37 B8 -184.78 “Raa 10 03 6B.&
+H1305 »6.44 + 7.3
2258 =10 15 23 18234 13 3.0 mo07 451
+1315 46,47 r 1.9
23 50 - §EoeE -17E.B 13 261 h1 I L B
324 46,54 + 8.5
% mW -3 S ] S13 178 015 3.2
1532 +5.58 LR |
25 W SR -182.73 =13 0B.5 w9 a
+1341 +h. 62 L 8.7
26 W - B 4B 52 -156.11 -12 58.8 m @ M3
+135% ELR #10.3
2F TH - B35 -49.45 -12 48.5 o 27 ET.%
+1358 +5.780 0.8
28 FR - B AT -2 18 =12 3.7 m 3 2k
+1363 48.73 =11.3




Table 2e. 0Sur, 1997, for zers hvurs universal time (GMT) — continuoed

1 AFPARENT DECLINATION EQUATION OF TTHE SIDEREAL TIME
DEGREES HILS
GREENWTCH
DATE oAILY BAILY DAILY
CHANGE CHANGE CHANGE
5o [SECY NILE (NILS) | WIN SEC (SEC}H HR NIN SEC
MAR 1 5R © T304 -138.02 =12 26,4 W IS 2.0
1370 6,77 +11.8
25U - T 125,28 -12 14.6 10 39 17.5
137 +b. 80 +12.3
N ] - &% 18 -122.46 -1d 02.4 0 45 16
+1382 w542 2.7
& - & 30 16 =115,5% =11 69.4 n 47 10,6
+1388 +6. 85 +13.2
5 WE - & 07 0B -108.78 =11 36.5 o 51 or.z
+1393 +4. 88 +13.6
6 TH - 543 56 ~101.50 -1 22.¢ 10 55 o7
+1387 5,90 +14.0
T FR -5 2038 - #3000 =11 8.8 W se 00,3
+1402 +5.92 +lhd
- -4 8T - B8.08 -10 Bé.6 M 02 3.8
#1405 b 14,7
9 BU - 4135 - B1.14 -1 39,8 M 06 5%.4
105 LLE - T 151
6 MO - 4 10 22 - Tas =10 4.7 11 10 49,9
1412 +6.57 154
AN (7} =346 50 - &n21 -1a 09,3 M 14 465
#1815 .99 #15.8
12 WE -3 2315 - &0 22 «09 53.5 1 18 450
+1417 +7.00 +16.1
13 TH - 25738 - 53.22 09 376 1 22 3.6
+1419 7.0 +16.4
T4 FR = 23559 oo k22 -9 21,1 1 2% 3.
+18421 s7.02 +1b.6
15 54 - 22 14 - 39,20 =0 044 1 30 32T
Ll rd 702 Lal.B]
16 50 - 148 35 - 3218 -0 475 1 3 2.2
+1423 =703 H7.1
17 NG =123 5% - 2515 =08 30.4 1 3 5.8
#1423 +7.03 +17.4
18 T -1 - 1813 08 13.a 1 42 22.4
+1423 +7.03 +17.5
19 WE -0 3rear =110 =07 §5.5 11 &5 8.9
+1423 +7.03 HT.T
20 TH - 013 dd = 407 -07 37.8 11 5S¢ 5.5
+1422 +7.02 +17.9
21 FR « 0 0% 53 + 2.9 -07 19.9 11 56 12.0
=142 4702 +18.0
22 54 + 033 39 + AT -bF 01.9 1N 58 DE.S
+1420 7.0 +18.1
23 sir + D57 19 + 16,99 -06 438 12 02 5.0
+5a18 +#7.00 *18.2
24 Nz + 12057 B398 -06 25.7 12 0& 0.7
+14a14 +5.99 +18.2
25 T + 1 44 33 + .96 -06 O7.4 12 P 5.2
#1414 +HE5, 98 «18.3
26 WE * 2 08 D& + 37.%6 =05 &9.2 12 13 4.8
+1411 +6.97 +18.3
o7 TH + 2337 + 4d .72 -05 .9 12 W 5.3
#lepg | +4. 03 +18.2
28 Fk + 2 55 05 + 51.BE -08 12.7 1221 &R
1403 +h, 64 =18.2
20 54 + 318 30 + 5A.81 -0é 54,5 12 25 ah.d
+14H h.§2 ¢ +18.1
30 50 +341 5 + 85,73 -b4 363 12 29 41.0
1397 +h, 5 +1BA
31 Mo + 405 O7 - TRE3 =04 18.3 12 3 37.5
+13%2 +6. 87 +18.0



Table 2e, $un, 1$97, for zero hours enivergal time (GHT) = continusd

APPARENT DECLINATION EQUATION OF TIME S[0EREAL TIME
DEGREES L% ¥
GREEMMLCH
FATE DAILY bARILY DALY
CHANGE CHANGE CHAYGE

e (3ECY HILE (MILS) | MIN  SEC (SECH IR NIN SEC

PR T 4 42820 + 7950 -84 403 1237 M.
+1388 +5.B5 +7.8

2 NE + 435187 + BE.3E =03 42.5 12 & .6
+1382 +5.82 +17.7

3ITH =5 w30 + 59318 -03 248 12 45 I
+H3I7T *6.80 175

4 FR +5 37 27 + 99,08 =03 07.3 12 W 5.7
#1371 #5677 T4

5 5a + 400 18 06,73 02 &9.% 1z 53 0.3
+1365 6,7 +17.2

& 58U L] i} *113.40 -0 328 12 57 15.B
+1358 6.7 1T

T HD + & 4541 +120.20 <02 15.8 R B E
+1331 4,47 6.7

BETU « T 0B 12 +126 88 -m 521 15 0 099
+13044 .64 +16.5

9 WE + T %37 133,51 -P1 426 1% 0 DES
1337 #4660 +16.3

1014 +7 A +140.11 0 253 13 13 050
+1329 +6.56 0

11 FR * 815 02 +146 47 - 10,3 13 16 9.8
1320 4652 +15.7F

12 54 + 8 ¥ 02 +53.19 00 5.6 13 #5611
132 | +6_4H +15.4

13 30 + 5 58 53 i +159.67 00 3.1 132 sLT
1302 +6.43 #15.1

14 MO 920 3 418410 -0y 26.0 13 28 4%.3
*1203 #6309 +14.8

157 + 98209 +173.49 -0g 021 13 32 45.8
POt ] 4634 +14.5

16 W +10 @ 32 | 178,23 +00 5.4 13 36 424
23 46,29 4.2

17T TH 1024 &8 | +185. 1 <00 19,5 13 &0 IB9
12631 4,24 *13.0

18 FR #1045 &% +191.35 «0D 53.3 13 4& 355
1252 16,18 | +13.4

19 SA +11 06 41 +197.54 | 40D L& 7 13 48 32.0
+1241 L1 2% - R +13.0

o su 11 27 22 4203 66 +00 5%, 7 13 52 2.4
#1230 +5.07 #1286

21 +11 47 52 +2 TS +01 12,3 13 54 5.4
B +.01 +12.2

22 1 +12 08 10 275,73 +01 2.5 14 00 21.7

+1206 5.0 ar |

23 WE +12 28 16 +221.71 +1 362 | 1% 0 18.2
41194 4500 +11.3

26 TH +12 &8 10 HIET. 60 w1 475 1% 1@ 168
+1181 +5.83 +10,8

25 FR +13 a7 51 +2E3 4 +)1 58.3 Te 23
+11a8 577 +10.3

25 SR +13 27 19 +239.21 02 A 14 W OT.9
+H155 +5. 7 + LE

o -] 13 46 34 +24L5.0% iz 18.4 14 2 .6
+1142 564 +R3

5 W0 14 05 36 +250.55 2 AT.7 % 2 n.b
+1128 5,57 4+ BA

27 +hh2d 24 +256, 12 +12 3b.4 14 2T ST.&
+1113 5,50 + 8.2

3D WE 14 4257 *2471.62 +02 &4 .7 W3 8e
+10%9 543 + T




Table 2e, Sua, 1297, for gero hours universal time (GMT;] - continued

APRERENT DECL [HATION EQUATION OF TINE STDEREAL TIME
DEGREES HILS
GREENWICH —

DATE BALLY BATLY ALY
CHANEE CHANGE GHAKGE

L {5EC) HILE {HILE) MIN  SEC (5ECH HR MIN  SEC

HAY 1 TH +15 01 16 +2AT. 04 e 52.3 14 35 50.7
1084 +5.35 3 +

2 FR 41519 20 +272.40 2 59,4 % 39 4.2
: +106% +5.28 + b

3 5k +13 37 09 277 68 405 06.0 14 43 434
+1054 +5.20 + 6.0

4 qu +15 54 43 426,08 +0% 2.0 & AT 403
+1058 515 + 5.4

5 Mo +18 12 ® +2B8. 00 +03 7.4 1% 51 3589
a2 +5.05 + R

a m #18 9 02 w203.05 +0F 22.3 14 55 35.s
+1060% 4R +odad

T HE +16 45 47 +298_01 +0Z 26.5 14 59 300
+ 988 o4 KR + 37

E.TH +17 02 16 302 89 +03 30.3 15 03 26.5
+ 971 .0 + 1.2

9 R AT 18 27 430769 +03 X34 15 07 2.1
+ Q54 +. 7 + 2.6

o sa 17343 +312.40 +03 38.0 15 11 198
34 .82 = 2.0

11 su 17 49 58 317,08 +03 34.1 15 15 té.2
+ 918 +4.53 “ 1.5

12 wo 1B 56 18 *321.56 +03 39.5 15 19 12,8
» il . bh v o

13w +18 20 14 +324.01 3 40,5 15 25 09.3
+ 882 434 v D&

14 wE +14 34 58 +330.35 +03 40.8 15 27 059
+ 863 i 26 - 0.2

15T +a 48 2 +334.62 +03 40.5 ¥ o3 o2
+ Bk +# 1T - 0T

15 FR +19 03 2 +33B.79 +0F 39,9 15 35 59.4
* E24 .07 EIR I8

17 BA +19 17 09 +342.86 +0F 38.6 15 38 55.5
+ B5 +3.98 - 1B

18 8u #19 310 33 +344. 8% «03 34,8 15 42 52.1
* 785 43,88 -2

19 W0 +19 43 38 +350. 70 H3 34,5 15 45 4H.6
» ThG +3.77 =29

20 Tu *19 55 22 +354.44 3 31.6 15 50 45.2
| + T SE.ET -3

21 +10 08 &5 +358.15 +03 2B.1 15 B4 41,7
+ 73 +3.57 skl

2z +20 20 4% +361.72 <03 242 15 58 38.3
+ Th2 347 - 4.5

25 FR 20 32 32 +385.19 03 19.7 16 02 349
= &8 +3.38 -1

24 BA *20 43 53 +368.56 +03 14T 16 06 3.4
+ &850 +5.26 - 5.5

25 8 +20 54 53 +3T1.82 +03 09,2 16 10 8.0
+ &30 +5.15 - &0

26 W1 +21 05 31 +374_9F | +03 031 1 o255
+ 816 304 - 8.5

27 U +21 15 47 +37H. 1 92 56,6 % 18 211

+ 39 +2.93 - 74 -

2% 421 25 42 +380.95 2 i & % 22 1.7
. * 572 +2.82 - 7.5

2 TH +21 35 % +383.77 402 42.1 16 26 4.2
+ 350 w2 T2 - 8.0

30 FR +21 44 24 365,49 +02 34.1 16 30 0.8
& 527 +2.60 - BL.&

31 s s21 93 M *389.00 402 5.7 16 I Or.3
+ 504 42,59 - B9



rable 2e. Sun, 1997, for zero Rours universal time (GNT) = continued

APPARENT DECLIMATION ECUATICM GF TIME BIDEREAL TINE
DEGREES HiLs
GREENUICH

DATE DALY DAILY DafLY
GHAMGE CHANGE CHANGE

o & {5ECH MILS (MILS} MIN SEC (SECY HR ®IM SEC

JUN i osu 22 1 % +391.58 402 16.8 16 33 05.9
+ 48 »2. 58 - %3

2 Mo 422 09 37 +303. 96 +02 07.& 16 42
* 458 +2.26 -7

3 +2Z T 15 39522 +01 57,9 % 5 5.0
+ &35 +2.15 -1

4 WE +22 24 30 «358.37 =01 47.8 16 L9 53.5
= 4N 2,03 104

5 T +22.31 22 +500.40 +01 37.4 14 53 501
+ 388 +1.92 10,7

& R +22 ET 4R +502.52 =07 26.7 16 57 6.6
* 384 *1.80 <140

¥ sa +22 4F 5% {04, 12 +01 15.8 17 07 432
+ 30 .68 -11.3

B s +22 49 33 405,80 +01 D43 17 05 39.8
+ 38 1.5 116

oM +22 54 50 407,36 + 52.7 17 D9 36.3
+ 252 +1 bk -11.8

10 T +22 5941 +408 B0 <00 40.9 17T 13 3.9
+ 268 +1.32 -12.0

11 WE *25 DL 0% +410.12 +00 28.8 17 17 9.4
+ 243 +1,20 =12.2

12 TH +23 08 12 +#11.32 +00 16.5 17 21 260
+ 29 .08 -12.4

13 FR 23 11 51 +412.40 +00 04.2 17 25 g22.5
- 19 . % -12.5

14 54 23 15 05 413,34 =00 08.& 17 29 194
+1m .84 -12.7

15 5l +23 1T 55 +H14.20 -oD 21.0 VFO33 157
+ 145 +0.72 =12.8

146 WD +23 70 19 +414.91 -Db 33.8 WO 1.2
+ 120 +0.58 -12.8

17 T +23 22 19 +415.50 -0 &4.4 , W41 08.8

+ 095 +0.47 12,8

18 wE +23 23 55 +515.77 -00 59.5 17 &5 D05.3
+ 7 +0.355 -12.9

0 TH +73 23 0% +416.32 -D1 12.5 748 019
- 4B -0.25 -1%.0

20 R +23 25 51 +416,55 -0f B4 17 52 584
+ 2 +0.10 -13.0

21 SA =3% 26 12 416,65 -01 38.4 17 54 55.D
- & -0.0z -12.%9

22 50 +23 26 [OR «516.63 =01 51.3 18 00 51.4
- 004 -12.9

2% W +23 25 &40 wh 15,45 -02 04,2 18 04 &8.9
- s 5,24 -12.8

24 U +23 24 4t w415, 23 -62 17.0 18 08 44T
- 78 0,39 «12.8

25 WE +23 23 2B 415,84 02 9.8 18 12 &1.2
- W3 -0.51 -12.7

26 TH +2% 21 &5 *h15. 54 02 42.4 18 14 3T.B
- {28 .63 -12.5

T FR +23 19 38 HiL.T 02 5.0 18 20 3.3
- 152 -0.75 “12.4

28 SA 23 17 08 +%13.9% -3 07.% 18 2§ 30.%
L Fid -0.87 -12.2

29 @) 423 16 09 +413.08 -03 194 18 28 IT.4
= 20 -0,09 -12.0

30 Mo 423 10 48 +H12.0% -3 3.8 13 32 2.0
£ - 225 1.1 -11.B




Table Ze.

Sun, 1997, for zerp hours uriverssl rime (GNT) - continusad

EREENWICH
bavg

JU

APPARENT DECL [NATION

ECUMT IO OF TIME

| sipereaL Tne

DEGREES NILS
BAILT DAILY DAILY
CHANGE CHANGE CHANGE
L €3EC) MILS (MiLE} | MM SEC tSEC) HR Ml BEC
1T *23 av a3 +410.58 -03 43,5 B 3% 2.6
- 250 -1.23 1.8
2 +2% 02 53 40975 -3 55.1 B 40 7.1
- 27 1.3 -11.3
5 TH 22 58 1% w08 39 -0 084 184k 15T
- 298 14T -11.0
& FR *22 53 21 w405.92 -8 17.4 18 48 10.2
- 322 -1.59 =10.7
LR -1} 132 47 59 05,3 04 2B.2 18 52 n6.B
= Mg -1.n [
&5 L F IR (3 +4iE.82 -0t 388 18 55 03.4
- 389 -1.82 =10,
TH +22 36 05 +401.80 “DE 488 18 5% 599
- -1.96 -7
8 2F 2052 +309.86 -04 58.2 19 03 565
- 418 2,05 - 5.2
P WE 2222 W #5297, -03 Or.5 19 @7 53.4
- ® -2y * 8.8
10 TH 22 %5 0F +395. 54 05 16,3 AR R <)
- 4E3 -2 = Bt
11 R +22 a7 35 +3¢1.34 05 24T AL
- 485 -2.40 - 7.9
12 5 +21 57 30 +¥50. %6 -05 3.6 19 18 L7
- 507 -2.50 - T
13 sU +21 51 @ «388 4 05 4041 19 23 .2
-+ 53 -2.62 - 74
14 RO 21 &2 13 +335 84 -5 47.0 19 27 558
- 552 -am B -
15 TU +21 33 M ¥585.11 -05 53,5 19 3 523
- 57 2.3 r 5.9
16 WE #2123 28 +380. 28 -05 Bk 1% 35 2.9
- 596 -2 R )
47 TH 2113 31 +5T7. 3% D6 LB W I B.5
&7 -3.05 L -]
18 R 421 03 13 +37% .29 - 9.7 19 43 2.0
- = TS BT
19 54 v 52 3 +371.13 -0 1.0 19 47 186
- &80 =3.26 - 148
20 sy L A +347.87 08 17,8 19 51151
- 681 3% - 3.2
21 Ne +20 30 14 +364. 51 -06 21.0 19 55 1.7
- 3k - 2.6
22 T +20 18 32 +361.0% D6 T 1% 5% 063
i ] -3.57 -2
T WE +20 06 30 +337.40 b4 F5.7 20 05 M.&
T4z -3 .86 ) =]
2 TH +18 54 08 | *353 .82 -4 27,2 0T 0
- 762 -3.76 =10
25 FR 19 41 28 350,06 -G 28.2 2 to 579
- 82 -3.B8 s o |
26 58 +13-28 5 +346,20 -06 28.8 20 16 B.5
- Bii “3.5 « D2
278U +ig 15 D 436224 06 2Bk 20 & 510
- B0 %05 + 0B
28 WD <19 01 33 +336.19 -06 27.6 W 2 AT
- B3 416 + e
3T +1B &7 25 +334.05 -0 26.3 20 26 4kt
- 856 5.6 w19
30 WE 418 33 07 +323.81 -4 26.3 W 3 .7
- 87 -4.33 25
3o +18 18 31 *325 .68 -8 21.8 M 3 ITT
- B bt + 3.1



wahle Za. Sun, 1997, Ffor zers hours universal time {GMT) — continued
F APDARENT DECLINATION EQUATTON OF TIME SIDEREAL TINE
DEGREES HILS
GREENN] €4
DATE DALLY DALY DAILY
CHANGE CHANGE EHANGE
ik (ECY niLs CNILEY | MIN EEC 5€C) HE MIN SEC
s 1 FR <18 03 37 +321.07 -B4 18,7 20 3@ 358
iz 4,50 + 5T
2 SA +17 48 5 +Ha.57 -D& 18,9 20 &2 ML.h
- fa9 ~h.3% LT |
3 +1732 56 3117 -06 0.4 20 45 26.9
- b -4 AT +4.9
& WMo +A7 17 10 +307.31 -0& 05.T P 50 23.5
963 -4.76 + 5.5
5T +17 01 07 +302.55 -06°03.1 20 56 206
- oTR =5.B3 ER-N
B UE w16 &b 4T 29772 -05 54.0 20 58 4.8
- PR 452 + 6T
T 6 212 *292 80 -08 7.3 1 2 1A
-1om -4.99 + 7.3
L #1811 20 428760 -g5 39.% M oDs DRT
-1027 =507 + 7.9
84 +15 B4 13 «282.73 =05 32.0 #0052
; -3052 -5.15 + B.5
10 sU +15 56 51 277,58 -0 234 21 14 2.8
-1057 522 LE-N ]
11 W3 +15 1% 14 #372.34 -05 14,3 21 W7 593
-1072 520 + &7
12 T +15 0% 22 +267.07 05 068 21 21 559
=088 -5.34 0.3
13 uE *14 £3 15 +261.71 -4 56.3 21 25 52.4
-110n <543 +10.9
1% TH 14 24 55 +256.2T S04 4304 2129 490
-4 =5.50 *11.4
15 FR 414 6 21 =250, 77 - 320 21 3F &5.6
-7 5,57 +12.0
15 SA 415 4T 3 245,20 -D6 20,0 21 37 421
= 1140 25.4% #12.5
1782 +12 28 B4 42¥7.5T -0k 975 21 o BT
=153 -5.4R +15.0
13 M 13 09 20 +253.80 ~05 564 21 65 352
1166 +5.T6 +13.5
1% TU =12 49 55 SIE 1R -03 0.9 2140 1.8
-1178 -5.62 +15.0
20 WE +12 30 17 +222.31 -m 2.9 21 53 .3
<1130 -5.88 +15.5
21T +12 ¥ 27 +218,43 -03 12.4 121 57 e.p
~1&01 -5.91 +14.9
22 R +11.50 26 +210.50 -02 57.4 oo G
-1213 -5.79 *15.4
23 5h +11 30 13 +204. 51 =2 42.0 22 0% 18.0
122k =t (e 2158
24 sU *11 09 b #9547 -D2 2.2 22 09 14.5
ERELTY -&.0¥ 4162
25 MO +10 49 15 19237 -0z 0.0 213 N
-1245 -8.15 +16.E
2% T +10 28 30 +184.22 =01 53.4 2 T DiA
-1255 -6.20 +17.0
27 WE +1i 07 35 +180.0% =01 34.4 22 24 oa2
=1265 =f.25 +17.3
28 TH RN +173. 7B -1 19,1 2 E5 00.8
-7 -5.2% 7.7
29 FR + RIET w5749 01 01,4 22 28 573
-128% -6.34 +18.0
30 sA 03 5 +161. 18 -0k 43,3 22 32 939
-1292 -6.38 8.4
N = - 802 22 +184.78 -00 250 2 3% S0
-1300 -6.42 187



Table 2¢. Sup, 1#87, for zero hours universal time (GNT) - continued

APFARENT DECLIMATION EOQUATION OF TIME | SIDEREAL TINE
T
OEGREES HIL%
GREEMWLEH

DATE BAILY DAILY DRILY
CHANGE CHANGE CHARGE

Bl {EEQ) MILE (HILEY MIN SEC {5EC) WR MIN SEC

SER 1 ND + 820 42 *158.36 =00 06.F @ 40 4T.0
=1308 S +H5.0

2 Ty + 758 54 141,90 g 12.7 22 44 435
-1316 -6.50 +9.3

3 uE + 7 36 58 ¢ +135 40 +00 31,9 22 48 40
-1323 -6.55 +19.5

i TH * 7 14 85 +128.87 +00 31.4 22 52 M5
-1330 -6.5T7 =138

S FR = & 52 45 +122.30 +01 1.2 22 56 33.2
-1337 -8 +20.0

& BA + &30 28 +115.70 +01 31.2 23 mw 207
=1343 -8.63 +20.2

75 + & 08 05 +10%.08 01 51.5 23 06 283
=1348 A B4 +20.5

8 Mo + 8 45 36 +102.40 HIZ 11.9 25 08 22.8
-1355 6. 69 *20.6

W +5 20 + 85.71 +02 32.6 23 12 1%4
=130 ~h.72 208

10 WE + 5 60 20 = BB 90 02 53 .4 5 16 5.9
=355 -&.Th +21.0

M + & 3T 35 = B335 #0% 14,4 o W 2.5
-1370 -6.77 +21.1

12 FR + 4 1% 45 + 7548 403 33,5 0 % .o
-1374 -6.T% +21.2

13 sa = % 5150 * BB 5D +03 56.8 23 28 05.&
i ~1378 -4.80 +21.3

145U P+ 328 52 + &61.8% . rDa 181 25 32 024
-1382 682 +21.4

15 W0 + 30350 + 55.06 +4 - 39.5 2% 35 ST
-1388 -6 B4 +21.5

1% 1 242 A + 4822 05 0.0 23 I 5.2
-1389 -6.B6 +21.5

17 WE * 219 35 + 41,36 +H5 22.4 25 43 51.8
-1392 -6.8T +«21.5

1% T + 158 24 + 549 +13 459 23 4T 4B.3
-13%4 -b.BE +21.5

1% FR + 135 10 = 27.80 +06 05.4 & M &d
-1338 -4.B9 +21.4

20 sh + 1 0% 54 + 20,7t 04 26.8 23 55 &1.4
-13%8 6 313

21 su + 046 38 138 +06 £8.1 23 3% 3.0
-1408 -6.91 +21.2

22 Ho + 02318 + &A% 07 09 4 LU i 2
1401 -6.52 +21.1

25 T - 00005 - b2 +0F 30.5 o 07 M
-1402 -6.92 +21.0

24 WE = 02% BY - 695 +07 51.5 o n 7T
-1402 -4.92 +20.8

25 TH - 046 &9 - 1587 8 12.3 oI5 242
-1402 -6.52 +20.6

26 FR =11 - 20,80 +Hg 32.9 g 19 20.8
-1402 <692 *20.4

27 5R - 13333 = 2T +1& 53.4 0 & 173
= 1402 -6.%2 +20.2

28 50 - 15655 = J4.64 0 136 oo 13w
=140 -B.52 +20.0

o N -2 MM - 4.5 +09 55.6 o % 10.d
-1400 -89 +18.7

30 TU - 243 35 = ABAT 409 554 n 3 or.o
1358 -6.%0 +19.5




rable Ze. Sun, 1997, for Fero hours universal time (GMT) = coatinved

APPARENT DECLINATION T EGUATION OF TINE | SIDEREAL TIME
DEGREES [ HILS !
GREEMWICH {

DATE BAILY DAILY oAILY
CHANGE CHANGE CHANGE

L (SEC) MILE (MILEY HIN SEC {SEC} HRE - MIN  EEC

ot 1 ME - 3 0& 5% - 555 | +10 12.8 a 39 03.5
1308 6,89 19,2

2TH -39 - 62,27 #16 32.0 0 &3 M.
-13%4 -6.88 8.9

3R -35% 8 - &0.15 +10 50.% b &6 Se.b
-1z 4. 87 +18.6

4 3h <416 34 - 7E.2 +11 09.5 0 S0 532
- 1344 -6.85 +18.2

58U - & 3d - B2.8T +11 2.7 0 54 4907
- 1384 =5 A% +7.9

6 W - 502 46 - W +11 &5.4 a 5B 46.3
-1381 -6.82 7.8

TH - § 25 48 - .53 +12 031 102 428
-1378 -6.80 7

& © 5 &l 43 -103.52 +i2 202 1 06 394
-1372 -6.78 5T

o TH - & 11 38 -110.168 +12 36.9 1 10 35F
1347 =675 +18.3

10 FR - 632 -116.085 +12 53.2 1 1% 325
21381 -&.T2 ~15.8

11 84 - & 57 03 ~125.57 +13 09,1 1 18 290
135 -5.70 154

12w -1 1938 ~1MLze +13 20.5 1oz Bk
-1350 =E_&T +14.9

13 Mo -7 G208 -136.93 +13 3.4 1 28 220
- 1343 463 +16.4

T BN E -153.56 +13 537 13 18T
-1334 ~§.6D ! 3.9

15 ME - 82548 -150.18 16 07,8 1R 152
A3 -5.56 #13.3

14 TH - § 4B 57 -158.72 G- R 1 38 918
-1322 -£.53 127

17 FR - %9053 -163.35 w537 1 42 Ra.3
-1314 .49 +2.2

18 SA - 93252 T =160 TG 14 45,8 1 44 D&9
-1304 ] +11.5

19 5l - % 54 38 176,12 41 57,4 1 50 o014
1297 -840 0.7

20 W =10 15 15 -182.59 | +15 D&.3 1 53 §8.0
~1g88 -4.36 10,2

21w -10 37 43 -188.55 +15 185 1 57 S8
-12M -6.32 + 9.4

22 WE =16 5% M =105, 27 +15 28.1 z 0 R
1269 -b.ET + 8.7

23T -1t 20 10 -201.5% «15 37.0 2 05 7.7
1259 B2 +8.2

24 FR -11 41 09 -W7.78 +15 45.1 205 ossZ
-12:8 -6.6 e TN

25.58 -12 ;57 213 +15 52.5 2 13 &0.B
-1237 =611 4.7

68U -12 22 34 -220.02 15 59.3 2 17 373
-12zé .05 4 B.h

¥ Ho -1z 43 00 -226.07 +16 05.3 2 2 Be
-1214 -6.00 ) + 5.2

268 U -13 03 14 -232.07 +16 10.5 2 35 .4
-1202 5.5 4

9 wE +13 23 18 238,00 416 15.0 2 2% 2T
1189 -5:87 +3.7

30 TH -3 43 05 -4 6B +it 18,7 2 B I3
: -1176 -5.81 ]

31 FR 14 02 &1 249, 6B 18 21.4 2 o3 WA
-1163 -5, 7% v 2




Tabie Zle. Sun, 1897, For zers heurs universal time (GMT) - continued

APPARENT CECLINATION EQUATION OF TIME | SIDEREAL TIme
DEGREES MILS |
GREEKWICH

batE BAILY DBAILY DAILY
CHANGE CHANGE CHANGE

L (4EL) MILS (HILS) | NIN SEC (SEC) WR MEN SEC

MOW T SA = X204 -255,43 +16 25.7 241 6.8
1148 -5.67 + 13

2 sb =14 41 13 ~241.10 +16 25.1 2 45 132
1135 -5.60 + 0.5

3 Ho 15 00 0F 266,70 +186 25.6 2 49 0.7
-11240 *5.53 - 0.3

& T 15 18 &7 27 418 25.3 2 53 063
-1105 -5.48 “ 1

5 ME -15 37 12 -277.89 wih 26,2 2 57 0.9
-1a8e -3.38 - 1.9

& Th =15 55 22 -283.07 16 223 3 o0 5.4
-1073 -5.30 | =R

v FR =1 13 TE -288. 37 JoFMS 1RE 3 04 35.0
-1057 -5.22 - 3.5

B34 -18 30 52 -293.59 +16 TP 3 o0E S2.5
-1040 -5 14 - 43

73U 16 4B 1% -298.73 +16 11.8 312 49
-0 -5.05 - 5,2

10 WO ST 6 -308.78 +18 06.6 3 b 45.8
- 1004 -4 97 - 6.0

17 T =17 22 02 -308.75 +14 00.& 3 20 &2.2
- 934 -4.58 -6.8

12 Wt -17 38 29 -313.63 +15 51.8 ¥ 24 8.7
- 969 %72 - 7.7

13T -17 54 3% -318.51 | #15 da.1 3 2B 35.3
- B -4, 70 -845

16 FR -18 14 39 -323.11 +15 37.4 3 32 M
- 932 -4 60 =B

15 58 -18 26 01 -B27.71 +15 28.2 3 B 284
- 2 450 +10.2

16 5 =18 41 13 -3 +15 18.0 3 &0 5.0
- e %, 40 -11.0

17w =18 56 05 -356.82 415 07,0 3 & 1.5
=872 -4.31 -1.7

18 =19 10 37 =30, 92 +14 55.1 3 48 180
- 851 4,20 -12.7

19 WE -5 B4R 34513 14 423 3 52 T4
- B =410 -13.8

20 TH -19 38 39 -349.23 +14 38,8 3 86 112
- BY -4.00 -15.4

21 FR -1 52 0B 553,23 +1h Vo 600 078
- 788 -3.89 15,2

22 8 =20 05 18 -%57.12 +13 59,1 406 04,3
4 - oo -3.78 -16.0

2F -20 18 02 - 360,90 +13 43.1 | & OB O0.%
- 743 -3.E7 -18.8

24 M -20 30 25 -3564,57 +11 35.2 4 11 57.4
- 720 -3.56 RLHS

25 TU 20 42 25 -348.12 13 DB.& 4 15 4.0
. eY 344 RERS

% UE -20 54 o2 -371.57 12 50.2 W 1% 50.5
- &l o T Sig2

27 TH =21 05 14 -3T4. 0 +12°31.0 &« 2% &7
- 450 -3.21 -2

@ FR | -21 16 07 -378.11 “z2 10 42T W34
- 826 -3.0% -20.6

29 Ea 21 26 33 =381, 5 +11 50.5 4 3 &0.2
- 502 -2.57 -21.3

305U -21°34 38 M T 11 29,2 4 35 367
- 57T -2.85 -22.0




rable 2&. Sun, 1897, for zero hours aniversal time [GMT) - continued
APPANENT DECLINATION EQUATION DF TIME SICEREAL TIME
DEGREES HILS
GREEMWICH
DRTE DALLY DALY DAILY
CHANGE THANGE CHANGE
£ A (SEC) - NILE (RiLE: | HEM S€C {BEC) HR MIN SEC
DEC 1 MO -21 55 12 -387.02 +11.07.2 4 3 B3
- 852 -2.7 2286
I8 1] =21 55 2 ~388.75 10 445 4 4% 2.9
- 527 -2.50 25,3
3 WE 22 0611 592,35 D 21,3 4 &7 2Bt
- 247 -2i.8
4T ‘P21z ~39%. 03 9 57,4 4 5% 230
- 476 -2.35 -2 b
5 PR -22 20 #8 -397.A7 0% 33.0 & 55 19.5
- 450 =222 -25.0
6 A 22 27 87 -399.50 +0% 08.1 ¢ 5 W
- 423 -2.09 -85
75l =22 35 01 401,49 B 42.b 5 03 2.7
- 397 -1.96 -25.9
& KO -22 &1 37 403 44 +08 18,7 s o7 092
- 37 -1.8 =284
L) -2 47 4T -405. 27 +07 5¢.3 5 11 058
- 343 -1.59 -26.8
10 WE -22 53 M0 -4, BT 407 3.4 5 15 42.3
- 3 -1.56 -27.2
M TH -22 58 44 -4OB.52 +06 56.2 5 18 50.9
- 289 -1.43 -2r.4
12 R -3 03 35 40555 +6 28,6 5 2 55.4
- 281 -1.29 -28.0
13 54 -8 07 54 “&11.24 =04 00.7 T 28 5.0
- -1.18 183
14 5l -23 11 50 41238 +05 32,4 5 30 48.5
- 206 -1.02 -6
15 W 21515 -413.41 +05 (3.8 5 3 451
- TR =088 -28.&
14 23 18 14 014,28 +04 35.0 5 38 4T
- 150 BT -29.1
1T WE -23 20 44 -§15.03 04 05.9 5 42 342
-3 -0.80 203
18 TH o B ] -415.63 03 38.6 5 kb 4B
- L 2.5
19 R - ] -418.40 »03 071 5 50 3.3
s -0.53 -6
20 5A 23 25 2% ~518,42 02 37.5 5 54 Z7.9
- 0. 19 -ET
21 s 2% 26 03 414,61 02 07.7 5 55 3.5
PO \ 004 -29.8
22 Mo -23 26 13 414,84 401 7.0 & 02 21.0
- 19 +0,.09 -29.9
23 T -2% 35 54 -h16.58 +01 08.0 & 08 7.8
AT 0.3 -39
26 e -23 35 07 k16,33 +00 38,1 & 10 16
+ TS +0.37 -2y
=5 TH -3 23 52 -415.98 =00 08.3 & 14 10.7
s 104 0.5 -23.3
26 FR -23 22 08 -415.45 -0 21.5 & 1B 7.2
+ 132 +0. 45 -29.7
27 54 2319 56 414,80 -00 51.2 4 22 mB.A
+ 160 w0, 79 -20.4
28 5u 231717 -415.101 =01 206 & 26 D03
i + 188 0,93 =204
29 No -23 14 0¥ 413,08 -1 50.% & 29 589
+ 2ig +1.07 ~29.2
30 W =23 10 33 -412.02 -02 9.5 &4 33 535
o +1.20 -390
31 WE -3 06 30 =410.81 -2 484 & 3 0.0
+ &M +1. 34 -2B.T
32 TH -23 01 58 -4 AT =03 17.1 a 41 &5.8




oo

Table 63. Grid ednvargance nomograph

TRUE TQ GRID AZIMUTH
NOETHERN HEMISPHERE
T w
g
Ja
&
£
0
1
4=
{8
i
__ FOR SQUTHERN HEMISFHERE,

SUBTRACT NORTHING FROM 10,000,000,
LSE OPFOQSITE $IGN OF CORRECTION,

LORRECTION
Hilen

T

T T T

T

L1

a8

an

an

40

s

an

2B

CONVERBEWCE — MILS — CORRECTIGN



TabIs 7, Alphabatical sfar liat
ETAR CONSTELLATION | NUMBER MAGNITUDE
_Acamar, Thely. {&)_E.ndn.m 1z

A
"AcTie, Aipha fa) rilcia,
Aﬂﬂlﬂi’a‘_E_ﬂﬁllD'ﬂ (5] Caalig Mugariz

s Loik Tii At Alria

Corooa Gorealis S
Andromeda 1

Il

Alpha () Seored
Alpha o) Booliy
a [m} Tl Al

Irigngnlum Australe 53

Awior, Epeilon (6] C ) Carina {Argg, Welay
" Brllabm Lrumnlgu {irion E
Cantalsig 4 £
_Hrta (] ) k
Bela ([ dems
~ Betcleruss (Betelzgus) Al_phn (o) Doz 22
e}
1T
F
28
27
i
£l ———
] 22
= Seorpive . 56 1,
£ s e Ulrsu Major, - TR TR - b

Al Dha {u} Unsgc
MNath), Beta (3 Tautus i 18




#. Alparabetizal atar list - continued
CONSTELLATION NUMBER | MAGNITUDE

£ 54
ECpssy i
Corue 13
Crnranm E0
Tirsa Major 37

S e

Mote.  SlHus cm%?nliuds-t&] iz the brightest star llsted, Oetantls {magnituda—3.7) is the dlmmist star
listedd. Brlghtness of other stars listsd is Indicated by thelr magniide.

Spelled out namss In parentheses dre names somatimes Lsed but not racommernded.
*Indleates star nat.en identier 20120,
*“indicalss star mot on Identiflar 20126
***|ndicateg atar not on alther kentifier
The constallatian Argus haa been replacad by ite three mocdarn divislons Carina, Puppls, and YVela,



TePla l0afi). Apparent pilaces of atara, I#P7 {dagrees)

'E;nht ZERD HOWRS UNIVERSAL TIME (GWT3 OF FIRST DAY OF WONTH
CEM ¥  f—
sear [ston Chr pin | K Tres [ mae [ 4R [ wav [aw [ ] aus [ser Joor [ wo¢ Joee |
aeh i~
Ha. |netien ¢ 11 secands (1ime of Rh ar BT of seelination]
1 A& 00 Q& .4 2.0 1.8 1.9 | 2.4 | 3.3 4ok ' 5.4 .0 &% a2 | &4 3.5
gEC 203 =2 1B 13 el @) e % 22 i LT A0 [T 41
2 | wh ontm | 490 | 48 | aTes  67.7 | 6B5 | a8 | 51k | 5200 | 538 | 5e.Z | 560 | 534 | B3
pEC 59 08 i 80 55 43 o} 37 ] B 57 &7 fa 2 B
3 A oF 25 | 233 | 2.7 [ 192 | 168 | 15.8 | 221 | 25.F 26,1 | 305 | 34,3 | 304 | 282 ! 255
BEC -TT 37 Bl (L.} kT 26 15 .3 4] L] or 14 25 1 32
& A on 75 | 57.1 ¢ S6.a | 86,3 | 362 | 36,7 | SV.3 | SE.E | P.E | 808 &1.0 | &0.4 | 604 | 5.2
DEG -4 &0 4T 45 &0 32 k3 14 [ [} Lirg 13 21 2h 25
5 |en ooat| 78| 8| s | 63| g9 0| 95| 110 |1z | 12,8 | 126 | 22 ) 114
BEC 94 2¢ 0 T ) &3 57 a6 56 1] ks 81 an o 9o
& B parsy | 153 [ 1ae | msr | 7 s | s | e ) e [ 184 | 18T 18,7 | 18.5 | 18.2
UEC -1 M il 3z i} 24 xa B o7 [sH] L1} oe i3 - 13
7 A 00 56 | 184 | 176 WA | ladh | 172 | 8.5 20,1 | 21.7 | 3.0 | AT 25,8 | 23.4 | 22,5
DEC &0 40 68 &8 & g2 &% &1 &5 4B L & 1 a3 B
8 RA s |3y | =3 |85 | 282 | 2,5 | #7262 | 350 7.5 | 28.2 | =5 | 28,2 | E7.5
REC AD 1 s Fe:| 3 3 Lo 54 =13 59 &7 76 B3 o M
® RA 013 | w5 . | 26,6 | 2E.1 | 26,2 | 2.9 | 26,1 | 295 | MLE | 3.8 7| .2 | et
BDEC -57 15 2 | LH &r B & 57 E A & 1 | &3 1 73
10 gea Tabte 11a. Apparant pleces of Polaris, 1993

| 1 1 | t
1 {ia) DE Q6§ 48,4 | 4B.D | 47,6 &FL 475 4B l 49.0 | 5020 | Sou@ | 51,8 | 518 | 520 | A1.E
IEC 33 25 58 L 1 ug | 52 B 5% B 70 T2
9

12 A& o2 57 | 1.5 | 0.9 | 60,2 | 594 | B4 | 59T [ 605 | 8N [ E2.E &4 | 43 63,9 | &34
DEC  +AD 19 13 o7 -] &3 55 L] "3 i 23 kil 3 47 &
13 R ool | s6.7 | 56,3 | 55,9 | 55.6 | 55,5 | 55.9 | 6.6 | 675 | 5d.6 | BB | 590 59,8 | 5.7
GEC o4 03 4B b 45 &5 i L1 S 5% [~ 43 B 42 &l
1% RR 03 = | 2.2 5t.a | soug | 5003 | souv | 505 [ 51.5 | 52,8 | 542 55,3 | 56,3 | Sh.h | BE.D
DEC &% 50 5 28 2T n» 7 12 1] w 14 19 5 ¥ 36
1% L) o 35 | 335 | 353 | 32w | 32a | 32 | .2 A 3G 34,6 [ 35,4 | 36,2 | 3.7 | 38,0
OEC & 2% uF &5 45 i 43 4 45 48 L 52 Lr 51 LAl
15 L) 05 16 | ek | .z 138 132 128 128 CE.E | 3| teaT | 15s [ TE3 | TER [ W2
pEC -0 12 | 37 £l bh o S &1 78 L 26 23 Z2 2% 30 3
7 A o5 16 | LT | 185 129 | 122 | M | s | 122 12 | {44 | 156 | 46,8 178 | 184
DEC 45 59 13 I7 H 1 = ) 25 22 % a3 o ) .1}
14 R4 05 25 | &T.F | 47,4 | 473 | 6.7 | 46.4 63 | 46,7 | 478 | a8, 3 | 4R | 9.9 | 90,5 | 509
BEC 0% 20 36 B 32 32 I 34 xg &0 LE]} &b 0@ M 36
% R 9525 | 53,7 | s4.7 | 3.2 | se.e| BR.2 | SE.2 | S | 534 | LD 55,4 | 56.3 | 57,1 | 5T.5
DEC 26 35 0z o o il ar 5 (13 13 o5 & oG o7 e
an ER 05 35 | 53.9 | s8.8 | 53,4 | S | 52,5 | s2.4 [ 52,7 | A3 se.¢ | 5.0 | 55,86 | &,8 | 56.8
BEC 01012 34 28 30 k) 29 26 22 18 13 1% 17 21 a5
1 R& 05 40 | 24,7 | 266 | 2.2 | 25,7 - &3 ° B, .3 6. | 2v.0 | 278 | 286 | 20,3 | 294
DEC -01 S& -3 3 35 55 54 L] &7 42 k) k) &+ 45 5
L] o5 54 | son | so,0 | aer | el | 4B | 4B.s | SA.F | 4R.E | K040 51.2 52.1 | 526 | 53.2
pEC  OF 2% 1% L 14 1\ 18 ¥ i 23 5 25 o] arl i7
R 0623 | soys | saiz | ames | ded | ATod | seil | 4AT | 472 | A8 | AR | BLE | S1.E 51,9
PEC -T2 4 3% L5 51 53 50 3 LY - 7 1% 2 ] 40
24 R a6 37 | 21,1 | =t | 2o | a0ge | 1.9 | WR,T | wRw | 20,5 ) 2.2 22,1 | 83,0 | B¢ |25
DEC 16 24 1% 15 15 13 14 15 & LK 17 17 13 12 10
i3 13 o6 44 | 52.8 | Se.B | 5.5 | 1.9 | $1.4 | 511 [ §1.2 0 B8 523 SE.E | S4.1 | Fhb | 553
gEC  -16 42 7 34 38 EL) 18 3% o BRI 18 w 20 7 35




Takle i0afl), Apperent places of Brarg, 1893 (degrees) - continuged

:igﬁt ZERG WOURS LWNWERSAL TIME (GHT} OF FIRST DAY OF WOKTH
sCon- T
sear falon che winy | i | T | ser [ Har | am B | P | acT fun'.' |nzc Y
No. |nathes (= 13 Fecands (kime of RA or arc of declEnation)
= T | | |
2 |8 Os 3234 | 235 | @k | ses | ate | zs | 2,n 2o | ans | 23 | s | = 25,3
oEc -28 57 | 48 57| T &5 A LT h.73 19 47 £
|k DPOB) 88| B9 | Bkl ma | 75| | 70| 73| sa| 2s| 5s 0.6 | 1,2
DEC -26 22 5 | 67 12 7= Tl | e 56 50 58 1 L3 B+
28 AR 073 |12 |z | 122 | 7 | v | s | e ] 1 | rze | e | s | 1a 15,8
BEG 31 53 & | s8 70 72 e | kil [ S T 1 61 58 B 56
2 | R 0738 | 586 (58,8 | 53,7 | smz | s7.p | sva | 55 | 57 | se.d | seur | soe 0.2 | &6
PEE 65 14 | 2% F £ px] 20 = & £ kil in F 32 17
50| kA 0T a4 | B0 | 564 | S8z | 55.m | 8sp | ses | sas | 552 msie |saly 57,7 | BT | SR8
| DEG 28 42 a| = 0 iz 32 3t 25 2 Ead o 18 16
OfRE DBoR | zna | .0 [ o1e 208 ) 200 | 9.2 B9 | 0 | 1905 | 20 | 215 | e 3.5
PEL -47 i 57 a9 T = 8| g0 7% 85 L+ 52 i3 &0 m
32| Ra 0szm | @53 asE | s @ | wefaa | e oo 21a ] sy | s .8 | 288
DEC  -5§ 2% il i 3= &8 42 i B £ 5 oy L) 15 5
Bl RAl DEOT | as7 | 472 | 472 | Wb T | 45,0 | 45,5 | 67 | 6hen | aso | snr 46.Z | 470 | 5.0
DEC -43 24 14 25 34 2] 4 [ 7| o E2 % 1% 2 0
R @A ALE ) s 0,3 | 8s | e8| S| ded sa o e | s | 104 | a
DEC -&F 41 13 =] 35 13 2| 4o [ 1 2% 1% 17 a1 29
5o Ra 2 | a7 | 103 | 17s | ara [ 1e7 | e 1a0 | 1ea 16.4 | 16.2 | 17.7 | 8.6 | 19,8
DEC -G8 37 47 56 BE A &2 ar [ 4| Es S0 13 52 57 [
om0 el 26 2| aa| g4l 2a| el | 19| s 30| s 5.l
DEE. 11 59 L 50 [ &® | 49 3] 53 54 =1 5 51 & 4 35
op ek M| 2s | 2 | 9.3 | m3 |7 | 2rs |7 26s | 2ee | 268 ) 27 | 20 3E
DEC 55 2% 48 50 56 63 49 3 1 & 53 i 40 32 E
B\ R M0B e | A7 e 23 |2 | ;s [ ws | me [ ey | 191 |z | 21 3.4
DG 81 as 55 5B £ 71 (] B a0 T g5 | 58 a6 I8 35
ki LE] a8 | 435 | £6.6 | 45.0 | 45,2 | 450 | 447 | 464 6 1 [ dild | 46,1 | 4608 | 45,4 | s6.4
DEC  1é 34 EE 21 2| T’ ) M A0 a9 28 =0 14 a7
M| RA 0153 ) 395 | 30,6 | 316 | 3te | 303 | 305 | eo.n | 29 [ 2sn | 2ma | s 30.5 | 32.0
LEC 5343 74 Wiioal 48 ] & 56 51 iz 32 il 8
S lém o 125 | @m0 | 28,9 | 205 | 2p.0 | 2o | wee [z | aag |27 [ ae7 | 2oz | g | 2an
DEL 17 30 3 20 6 3 33 2 32 3 % E4 23 26 32
42 | RA . 12as (938 | 156 | 167 012 | 10 [ e [ 15,5 | tees [ a3ie | 1sie | 162 | otse 17,5
bEC -&3 @ Bt 3 ui a3 2 &5 b 1] &1 53 dfy 43 | a8
6% R 12301479 ok | B0 | 56,0 | 50.8 | 503 | eet | aar | am.t | saip |4ss | soi | st
DEC  -57 04 [ 1 33 i3 52 57 o 5 50 [ 36 31 35
“ [ RA 1zer | 998 | 215 | w6 23| a2 | 237 22 | 211 | sous 20.0 (206 | X8| 256
DEC -59 % 51 55 s 7l oes 2| e g2 86 V3 7 £5 il
45 | Ra 1253 | 430 5.4 | 466 | 420 | 46,8 | 46.2 | 85,4 | 466 | 439 | 638 | 438 | 60T L6,
OEC 55 59 e | 29 6| ik £ 54 52| s 35 Fid 17 [
4 | REOTIEY 380 | w03 | 41,4 |42t | 42,0 | 408 ) 400e | sog | 382 | mms | sae 9.6 | 60,0
BEC 54 57 iz 18 1& B 4 1 45 i &0 32 21 0 az
47| RA 13 @ | 50305150520 | Sas | 57 | sae | sag | 5o | 57 | srs | se7 | s 3.4
oge -11ar | 33 3| A Fid i | " uE i6 45 £ I [+] L5 L)
$B | Rh 1347 1160 [ 7.5 | 183 | 9.0 | 19.2 | 18w | 183 | 17 | vem | e | ve3 | 1e0 18,1
DEC &% 20 32 28 20 35 a3 L& ] L 11 52 a5 35 25 6
i RA feoz 200 |l 2zp 234 | 265 | 20 |l ase | 2ug 23,5 | 2.5 | 2.9 | 220 | 230 ) 2.4
BEE -40 2 1t 14 21 30 3 is | S0 3] &7 1 33 a8 2%
(s et | 8.0 | w0 [ o7 (o | 2e | 19,8 1904 | 1B | 185 | 1806 | 1003 0.4
DEC -3 2D {14 g 14 #1 28 30 3 il 24 7 1% 17 i)
! |




raple I0afl). Apparent placea of gtars, 1993 fdegreeg) = continued

gig ZeRD HOLAS UNIVERSAL TINE (GHT) OF FIRST DAY OF WONTH
LHCgn-
gia?‘:ur Him| Jak | e [me | aee | way [ | a | A | sep [ oor | wew | BEL
el -
Wo. |notion £° ') tpeonds (tima of RA of erc of declirstisn)
| |
61 |en qe1s ome|ee |zer || ma me | e | 228 w2z | s | Be
SR TR | s | Tus | Tup | Tam| Thz Tsa | TéR | ek | 8B | en| S| 47 A
e [en wae| 7! oea | o9 |1z bz e vz | 15 e | 9s | 95 | 10.E | TLE
e epaa | e Tie| A | Cwy I | iR 81| as| ez | 3| 28 28
s | rn  teso | zed | 308 | 3nr | ses | 3ae | s | 330 | se |32 | o | BE | 322 | B3
bee -l 0f | 47 | G2 | A | TS| & | Twm| &) 59 T I A -
s lra  teno | ooy |das s | sem | ors | sem | w3 daan [ene 3BT ST, 37,8 | 304
B B Ya|Mw|Tal|Tw | e Te | e | W) & = a| oM
o5 | e 15 tgma | ez |2 | aen |25 | a7 | 260 |62 | S | 25,0 |20 20 B
Be mir s | Tsm| Tsr| Tee| & TR | Thr| 8| B B0 W | ea| 57
56 | w1559 |ss.2 | ss | sme| e | ses [se | swz | se.0 | se.s | 560 [ 5T.E ) se.0 | a87
pEC Z2 3 | B oe | 1| s T da | is| AT | e B TR | ez | el 1
57 | mA w28 | 56 | 5e.6 | e06 | 614 | E2.3 | &30 | S5.D [ &2.8 1 820 | 1.8 | £1.5 | &1 B a2
e Zea | "aa | Ten| ae| Te | Es | Tér|Tar| e | s | s | & | &3 | &3
se | en teer | 5a0 | seun | 582 | o | 425 | 83 | 629 | 633 | a0 | 0.5 | 993 | 6T | A0
PEe camon | TEn | e | TEE | Vs | TRY | The | The | 2| m . TR| &r| | 9
oo | ma araw | sed | 593 e | et | e1m | ges | saT | e 623 | en?lEn3 | B3 | £
R e TE | Ta | Tk | Tes| Th2| & | én| 53| s sB| 58| 4
a | 1733 rr| e | er || ta e | 130 0| azg | 09 | 1nE 2 0T
pEc -37 R | me ! B3| sm | szl 5 i | a0 | 2| &1 | 49| sa| 53
o | ma v [=e2 |zee |3e | see | w3 3w [an2 | 40 3w | 301 387 | 385 380
pEt 1z Vs | 52 | &5 | Ae| k2| 4E|TE| % G | TE | Ts | Tém | Tmyose
63 | 1756 |29 | e | e |2rg | 28e | 27| 29,0 ) e | 267|277 2e.r ) 262 | 262
pEC 51 8¢ ] 1 17 o L] il El 3 E TR 4] 34 23
iz |ma o1ees |z a2 | a3 | s | wse | s ars | ams | 4riz ) 465 | AT | 4R:T | 460
BEc 3453 | s | | a3 | dz| | Tazl | AF | ar | arl e w2
s | mn ta3s ! srn | 40s [ g2 [ ane |3l ousst (65| any8 | 450 | ka2 0 3.5 | 3.0 | R0
DEC 34 %6 B| 2% | 2| 2| = K By | | Ter | 4D sa| 4
RA 18 54 | 406 | s0.2 | S0 | 52,0 53,0 [ 53.8 | B4 [ ST Bio4 | 53,9 | 53,3 | 5315 54.2
pec 268 | g ! iR | i | de A | i3 | TR Tz | e M e | 137 W
& | w vesa |z jees |z | e | wmr | aee |30z | w5 | 3 | 000 | 29k | 294 | 26D
B omsn | 4 | Tse| B | Ts|TEr|Té | vo W | Al Te| | W T
& tmn 20z | sa| 54| sz| ns| eolwos| Tz | 12300 10E )| S8 52
Bhe Eadn | Tae| el TR CiY| or| | ] w | 1| m o i ia
se | ma oaor | ez [ waz | ot |1z | rmo [ 14z s [ 15,5 | a5 | tee o 6D | 13,3 | 123
R mmnn | Ma | V| M| o | hal T | Tas| Ee| s | BB &) | e
s | wa 2140 | 6o | 9 | en3 | ez | a5 see | 848 | 560|548 | 533| S0.7 | 4.0 | 4s0
T | 6| Ge| e G| E | x| TR Tm | T
w0 | e 2tus | spe sks | So.B | 51.3 sz | 530 [ 5% | S4s | 548 | B4g | 542 | 5380533
pEc O 50 T B ™ | e | s TEn | T | m | e |
7 lme mor | ara | 4T |46 | o8e3 | eR3 | So.§ | 51,7 | 527 [ SR, | 52 52.:; 5.6 | 51.1
pEc -i8 5% | ia | &3 s | TA | e | T T | TRo] e | N 32| do
72 lmn gesr | e | 16 b1e 185 | 1| a1l w2 | 20a [ 206 0.6 | z0. ) 19 | 19,4
DEC -35 3% | 38| 15 3 ig | 42 os | b | T i | A | ie
75 len. zzonlzne| .o |25 |2y | e | s |are | 2ms |z | 2oy | EEE | 20 | 2.2
pec win k| i@ | @ F T T B | T8 73 I <




Tabls IfajZj. Appareat places of otarg, 10594 [degrees)

Eiqh! [ ZERD HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF WOKTH
ECef
star |sion dhr #ini) Ay EENET ENEERET [ | [ sep [oer Jwov [oec [ um
Dl i- -
Ma. |nathan €7 f) Seconde (time of RA of arc of declinatbon)
i RA o E 5.5 | 5.1 4.9 | 5.0 5.5 Gtk 2.4 | B4 9.0 2.3 | 2.2 B.% 8.5
DEC 2% 02 41 "3z 33 28 ar 28 i3 &b a8 s &9 &n &0
2 | Rh 00 OB 525 | 516 | 51,0 | 519 | 51,9 | BR.2 | B4 | S&.2 | 57.2 W4 | 57,3 | se.T | s5.8
DEC 59 08 i} e T2 -3 58 H] L -3 i ) o5 100 T
3 R Ob 25 | 25,5 | 22.9 | 214 | 20.p | 219 | 2.2 | 2v.2 | 30,3 7324 | 33.5 | 328 | 305 275
DEC -77 16 sz 87 S &7 54 [T 42 i3 48 i o 7 3
4 L3 0025 | 59,8 | 59.3. | 58.% | 589 | 5.3 | s0.2 | 61.3 | 62.4 | 83,7 | 636 | 635 D s3.0 | Ad
DEC -42 19 -] ar g2 LS 63 56 L] 47 ¥ L1 2 &8 i
Hl R# 09 40§ 1.4 | 0.5 9.9 P8 D& [ 11,6 | 13,0 | W5 | 158 | 16,1 | 16,1 | 1506 | 149
LEC 5% 30 38 3= ¥ 21 15 12 4 20 20 39 L8 54 El
& | RA D083 | 182 | 7.8 | 175 (175 | 7.8 | 185 | 194 | 2004 | 21.1 | 215 | 2.5 | 2403 | 20.0
c DEC -1 .00 7 4 T2 55 49 &b 42 LT 48 52 55
FOIRA ODSs (225 | 215 (207 | 205 | 21,0 | 22.3 | 238 | 28,5 | 2.7 | evaa | 2rs | 27 | msie
BEC &0 &0 8 78 70 &3 59 & £+ & B4 3 | oo | @
& BA 025 1°27.5 | 26.4 | 25,4 | 28,2 | 258 | 24.B | 28.3 | 2o.09 | 3.3 | 22.2 | 32.5 | 32.2 | 3.8
DEC 60 12 38 3= in b7 1" 1 n 15 23 32 42 49 53
2 RA 01 37 | 30.4 | 223 | 28,5 | 28.0 | 25.0 | 2B.5 | 29.% | 31.3 | %26 | 33.4 | 33.5 | 330 | 322
OEC %7 15 T3 s 4 2 1 | &1 3 2 E+] 37 L1 1] afl
i
1] See Table 11k, Apperent places of Polaris, 194
I . !
W | RE 02 0&[ FE | St4 | S0.9 | 0T Sba | 514 | 52.2 | 532 | Be.Z | 54.8 | 55.7 | 55.2 | 5.
DEC 2% 26 12 1" o5 13 ] e or 12 7 22 =) 26 27
12 [ D2EE | 38 Z.00 23| 17| 05| 08| 25| 35| 46| 54| se| 5.9 5.8
BEL -40 19 54 57 S& 51 43 33 =] 18 14 1% i 35 42
13 LY 0301 | 59.7 | 59.4 | 98.9) 5B.6 | SA.5 | SA.9 | 9.6 | 0.5 | &4 | s2.1 | é2.5 | s27 | e2.7
&0 5E 56 56 58 81 i 74 %

DEC. 04 03 T

T RA 03 2% | 56,5  55.0 | 55,2  BA.S 4 B4 o4 | 568 | 55,7 | 57.0 | SB.% | 59.5 | é0.3 | s0.7 | &0.7
DEC &% 50 3 3a 36 32 2 3 1% 20 23 aF 35 41 i
135 RA D435 | 3469 | 367 | $6.2 35,7 | 35,4 | 35,5 | 36,0 | 3B | 378 | 387 | 39.4 | 9.9 | a0y
DEC 14 2 51 50 W 48 47 &8 7 52 54 56 56 1.3 55
14 A 05 14 | T2 1 AT.0 | 185 1 160 | 154 | 15,6 | 159 | 168 | 17.s [ 183 { 1m0 | 10s o9
DEC -08 12 36 &0 42 43 4 L) 3 25 2 21 24 28

17 RA Q5 16 18,0 | 7.8 | 17.2 | 164 | 1509 | 158 | 84| 176 | 8.8 | 108 | 209 | 218 | 222
DEC 45 5% 33 37 35 3 34 2 % 25 22 2 25 30

18 1.} 05 24 | 5.9 | 50.8 @ 50.6 | &9.B | 494 | 096 | &9.7 | 5004 813 | 57,1 | s2.9 | 3.8 | s3.0
DEC D& 2D 35 T oF 32 32 T 41 43 44 42 e 5

1w RA 05 25 | 57,5 | 57.3 | 56.9 | 56.3 | 55.9 | §5.8 | S4.2 | 52,0 | sg,0 | 5¢.0 | %9.% | é0.s | &1.0
DEC 28 3& i%. oy oW ng o7 o5 o4 28 [ 0 0g o7 0e
20 RA 05 35 | 56.8 ¢ 56.7 | 96,3 55.8 | 55.4 | 55,3 [ S5.6 | S&.2 | 57,0 [ 57.9 | 58.7 | 50.5 | 505
DEC =01 12 25 ] 1 3 e 27 23 18 15 18 7 21 25
21 RA 05 60 [ 20.4 | 29,5 | 29,1 | 28.8 | 28.2 | 28,1 | 2A.4 | 29.0 295 | 306 | B4 | 321 [ 324
CEC -07 56 S 55 54 57 55 ad 5B 43 40 a 42 hi il
22 na 03 54 | 55.2 | 53.2 | 52.8 | 52,3 | 51.8 | 51,7 [ 52.0 | 52.6 | 53.4 | 54,3 | 5501 | %m.m | 5m02
OEC  OF 24 17 14 12 13 12 15 Ta 20 23 3 21 18 15
23 RA Q6 23 | 51,9 | 516 | 58.8 [ 49.7 | 4B.7 |4a.1 | 48,0 § 4B.5 | ¢%.6 | 50.6 [ 51,8 | 52.7 | &34
DEC -52 &1 40 0 ] 58 EE] 4B 38 e 22 20 26 3 44
2% RA 06 37 | 245 | 2.5 | 26.2 | 25.7 | @32 | 230 | 25,2 | 237 | 265 | 25.4 | 263 | 270 | 277
DEC 16 24 i a2 o% oa % oy 10 1 11 Lil fred or Ji1%

25 RA D6 44 | 95,3 | 55.% | 55,0 | 54 | 53.9 | 53is | 537 | 5.1 | 548 | 5507 | s6.5 | 5.3 | 57a
OEC -T& 42 35 42 &8 a7 1 25 30 B 5 24 3 52




Table 10a{2). Apparant placecs of sterz, 1334 (degrees] — goatineed

E!ght_ JERD MOUES UNIYEREAL TIME {GHT) OF FIRST DAY OF MONTH
Boan
star |sion (hr Wind| Joh [Fes [ wam [aex [ wir [m T ] s [ ser ] o [wov [ oce [ oan
Decli- L
Ng, [matiem ° '} Goeards ftime of BA ar arc of declination)
26 | mn  posm | 25.B | 25.5 | 3.4 | 248 | 24,2 | 13, | 238 | 26,1 | 24 | 2h.¥ | 264 | FTE 0.0
nec .28 57 61 Bk i 72 ksl £ 59 1] [ ¥ 46 54 £3
a7 |an orem |12 |3 |vee 03] wnr| 63| w3 v |03 |2 | 12,9 | 45
BEC -26 22 57 &1 | & i 7 & 5B s 59| & i3
28 RA ar x| 1e.s [ 1e1 | 59 | 153 | A ek | tes | g5 | 15,5 | 168 | F4 | 1.4 | 193
nEC 3153 56 b1 &0 | A2 &2 61 5 Ll 1 51 &5 &7 b
W FA ar 3% 1.6 1.2 1.7 1,8 1.7 4 0.4 or 1.5 21 3.0 3.8 L.
pEC 05 T4 ir i 2 i1 12 Ta i 18 L] 1 16 i1 [
30 | mn o7 oss | 588 | 599 [me.7 | 5oz | se.r | e | a3 | se.g [ 593 [ a0 |11 el | EE
DES az 1% i i7 o 2 i 19 i i i2 i [2¢ 3
at | ea @Oy Ze | 2.8 |23 | 2er|oae | o | 27 | @08 | 23| 222 234 | 25 | 353
DEC -4F 1% 1] 21 30 35 | 33 2 18 o7 [+ [ 12 n
2 RA D8 22 | #6626 | 2.5 | 255 | B3 | 258 285 | 2.4 | 2n.e| Za | 254 | B9 | 279
DEC -5% 29 25 37 4 5% 53 5% £*3 w 28 22 2T L8
33 HA oo o | 4o.a [ ens [ e | aBp | d82 475 | 4T | wbE | AT.20 47.9 | 49D 50.1 | 5.1
0EC -R3 B0 3 &1 54 57 & 58 3| 4% 37 32 k1] 36 5
M RA 09 13 [ 1201 | 128 | 12 | 1.3 Sad re [ 58 6.1 7.5 w2 113 0 LE
DEC -4% 41 = | al 51 &1 1 65 40 53 12 35 3z 35 45
w |ra  pzr| 196 | 200 [ 202 | .o (198 | ez [ veg | 0B e | 9.2 | 19,7 | 2D.G 21,5 2R
DEC -08 3B [ 1 15 18 18 T i3 in o Y [ 3 20
% |pa 008, sp| sr| 59| sa| 55| sof e8| 47| 48| 55| 60 62 T.@
OEC 1 5% 35 32 31 31 ) 3 3T E3 33 L 3 L]
v A wm | 30,8 3t | s |34 e | W0 0.2 (2R | 25 | 299 ) 308 ) 320 35.7
UEC 56 3 L] 3 E" 44 50 £ 52| 8 k] L] 2 1% 1]
sz |pn 1103 | = | ey | ese | #8.8 [m7 EmT | BT 20| 20,8 | 2.2 ) 2.2 | T 203
oEe ] E1] 2] 52 iy . &2 a1 55 “7 3T 27 20 v
W | ke 11ae | edd [ 473 | eryy | 480 473 | T4 | 472 | b | M6 |69 | 47.s | sB2 | a2
pES 15 3B &7 &3 4] E3 E5 BB 1 sl m & &1 55 B
ra 4153 D 3an | sE. |3 | M3 |30 | Ey| 325 ) ELs | 315|315 | 5210 352 BT
DEC. 53 42 7B Lo B 8| 01| e W @2 £ 73 & 50
&1 B 42 15 | 3.0 | %e.0 | 32.s | 329 | 32B | 3R6 | M2 | B b T I 3 A I = e = - 0
DEC 17 30 32 b 510 52 53 L ] 45 i3 42 5 51
i3 RA 122 | 175 t%.2 | 203 | Zoom | R0p | 20,0 190 [ ATLR 170 ATLD | TS 9.4 | 20.9
BEC 63 05 45 52 i Tz 4 BY ] T o -] &3
o | 1230 | ss |see| s | ses | 563 538 [sne |2z | S8 51| 518 | 533 W
BEC 5% B4 I 3 52 &2 ES i o 41 54 L] 56
44 R& 1247 | e | 2! 263 | 269 269 | 264 | 35.6 | 26,7 [ 239 | 21T 242 25,4 | 27.1
LEC. <58 3% 9 16 % 35 ¥ 50 52 L] ik i ® 26 @
w5 | re 1zss | sz | ers | se.r | seiz | wrt | 4BS | ario | 46 | sal) |48 | 4] | GRS | 483
BEL 55 5B [ 2] | T .03 93 L5 93 -4 40 & b1 52
Ba 1225 sp.p | a2t | e3s | ey [ ke [a3r | a2 | 420 | 4.2 | 408 | 40,9 | 41,8 ) 42,9
DEC 54 56 62 Lo a8 | 7| B4 83 | a8 i3 bt £ 5% it
7 | g 1324 | 536 s | 5501 | 5.6 | 3508 | 55,7 | 5S4 | 5S.00| ST [ B | 4.7 | BE3 L SAT
BEC -1l 67 50 " 64 45 £ &1 L1 5B 58 &1 73
5 | RA 13ar | 1aa | e | 2008 | 210 | B2 2009 | 203 | 19.a | 18,8 1B G T4 | 188 | 2041
DEC 49 R & 12 3 19 a7 35 &0 40 37 3n 20 L oo
4o | rn v | 2| ez iave| e mwa (203 | W87 | 2R8 | R6A | 26,2 0 26,3 27,2 | BB
pEC -0 20 | 5 45 53 ] 5 B 2 36 & i3 41
sa lra te0alane | 215|225 | 2 |ens | ove 233 |2y |23 020 229 727 [ 2nT
BEC -34 20 1% * EC) 3 ] 45 i | & 19 34 3z i




Table iafz).

Apparent places of stars, 1984 (degoews) — continued

ZERD HOURS UNIVERZAL TIME (GNT} OF FIRST [RY OF MOMTH

Right
ngl:en- - T -
Star gion thr Wirh| dan " ren Twa “wn [war Tow Jaw Taus st [ocr [wov Joec ] am
= 8 bl 3 A
Ha. |p=kian {® ') Soconds (Cime of .RA or arc of oeclination)
I T —
51 Re 1495 | 234 | 264 | 35,2 [ 25,9 | 281 ; 2,1 | 25.% | 25.5 | 25.0 24T | B4 | 25.1 | 25.%
DEC 1% 12 B 3 30 L} 3& 41 45 48 &7 E1 ] 31 2
52 len twde|ana las | osa lwa e [1rn | 16 [ 15,5 | 1 | g |35 ) we | s
DEC -6l 48 b 28 = i1 &9 57 B 4] EQ S &7 & 33
52 RA 1650 | 331 | 4.1 | .9 | 35.7 [ 363 | 38,5 | 34.2 | 350 | 35,4 ¢ ¥5.0 | 35.p | 353 -
e -t6df | Tdn | 6| he | di | dm | 15! a2 | | e or | Toa ! AT
5| w1680 | 3pe | anp | ae3 | ade | ae,e | aes | 4h7 | sz | an | 380 Laza | ans | e
DEC 7i 10 30 24 25 32 41 51 57 Al o 5 32 - i
25 RA 1534 25,6 | 266 [ 275 | 203 " 23,8 | 201 | 2B.% | 28,8 | 2B,0 | 274 | 270 &3 | 2T.%
bEC 223 By | Teo | ar | Té | T | Ve | e | T | T | Tm | Ve Ysr | T
6 I m 13y | sa o oser et 615 [emz | sz | sa7 Ce 1o e | 811 ] 613 | 2
DEC -22 36 13 1% 9 a3 25 24 -3 % [+] 21 1% w =
57 (e 1820 22| x2| & | 51| 5| s oas| 83| 5| 53| we| 50 s
bEe -2egs | a3 | us | ér | e | Twl e iz | v | Tz | R e | e | ie
s8 (R tead | 0| 23| 45| 68| a7 o9 |0 w5 | w1 | 85| 54| 53| e
DEe -6 B0 S| WP | | ast s | a2 | de| m | | ae| R Ta| %
58 R, 1710 1.8 2.4 34 &b SF 3.8 6.0 5.9 3.5 5.0 4,5 4.5 .4
vec -f5ax | 0 M| B Tes | Bs | Al | 2| w0 oo | Ao | en | o | e
o (Re 17331712, 13 | w7 | 1eT | a5 a9 s | das ! w7 |15 | 80 | s
LECT -37 05 53 52 =i LE 53 55 57 &0 &1 &1 5 H:l 53
a1 RA 173 | 388 [ 305 |y [ end | s laze | 2l | 427 | 423 s 803 | 6101 | 40
EEC 12 32 5T 4 L4 42 Lrl L3 5T a3 &5 o6 65 1 53
62 | m 17gs 22 |27 [ame |20 mez | 3.0 | B2 |30 [s00 | 2o | ea0 ! ars | ers
vec Svap | s | i | e iz | T [T | T s [ Tar | Tis e | T
& frn 182y | wao | a7 are ey | cor | sos s stz sne Peia | der | s | ser
BEL M2 |z | W oo | dr| 6| 67 sa| o | st | 2| o oy
3 |1} 1838 | 430 (43,5 | 8.3 | 453 | 463 D ara | ars [ ev.s | 69 | we2 | a5t | dbo| a0
BEL- 3B 44 45 35 0 28 32 48 b1} 55 &3 & 65 5% bl
65 |ea  ese | 532 (s | Sas |55 | sas | seg | sny [set | s7e | smd | sea | se.s | ses
DEC <258 2| i | dn | TR de| 48| s | 6s I
4 R w0 | oo 23w e | 38 32 | =a lme e | w2 Be | 20
pEe ST | s | Tn g Taw | ik | Taw | s | et Targ Cat | Ta | Tt | s | s
&7 A& 20 25 LA B W0LE[ TLE | 135 | 1e.d 160 | e | Y88 15?3 4.9 | 140 1E.F
ger -hsak | R | M| ek | sr| sl e Cm| Tw| & Al N &
68| A 2ma1 | 128 | 128 | 082 | w0 5 46 | 1m |17 | ma | e, e | 1a3 | see
DEC 45 15 37 20 2 3 n e sk 3 &5 [ 1.3 &0
69 | Re M40 | esa [anz | a5 | are 508 | ses | [ se.s | see | see | 563 | sas | s1
PEC 77 24 el e e s | Tw | m | T ! s | Ter | s i
TO| R 243 | 53,5 556 | 536 | se2 | S50 | S5y [ se7 |53 s7a | 57 | sto | ses | sz
wEC DA S0 | sa | TEs | e | MY | e | TEe | s @ | TR Ve | & Ta
m (1) 3207 | 81,71 | 50.9 | 51.1 §1.7 | S2.7 |'53.9 7 55.1 | 56,0 | 56,4 | 54.3 | 55.8 | 545 0 S4.k
DEC 46 58 a0 a3 TE e &3 58 56 a7 =4 &3 K] = k3
72 | ke 2p Pl we | w3 | awz |95 l20z mp | w22 | o | o | e | w2 | a2
DEc -gp3m | em | he| R | ks | se | 43| de | Tae | Tie | e | Tse | Tus | Tap
M olea o B om2 | are | e ez | e | 27 | Be | e | s | s | sy v |3
wE 1506 | T3 B TE|TE | TR Ts i ! R | Tss| e | e

)




rable 19a(d).

Apparent places of stars, 1935 (degréeed)

Star
Ha.

25

'E;nhr 2ERD HOURS UKIVERSAL TIME (oM7) OF FIRST DAY OF HONTH

cen- =

ion ¢Hr HiFD, JAK | ren [ wen [ wem Tt T T [ e [oer [wow [oee ] amw
BELT-

pation £F 11 S ¢ time of BRoor arg of declimatian)

T T T
A DOOB | Bys | 8.1 | 7.9 ME| B4 | R3 | . | g | 1e 1z [z | 1A 1L
0BG 203 &0 56| 5 ar | W RN & d& | T s 73 w
as. o008 | 55.0 | sé.o | 543 | 563 | 5500 | S64 | 58,0 | 564 | 80.F | 40,7 | A0.5 | 5.8 | 588
BEC 5% 07 & wEm &= 14 1 17 3 T A 5 L
w05 | 3 | e | @ | e | e e |29 | 325 ] M. | 35,7 | 340 EEE ) 0D
BEC -IT 18 Fe b | én & L4 EL 4 2 w | 3 4B 54 55
pa dna | e | e 15| 43 19| 27| 54| S.p| 58 40| 60| & 50
[ kil Ll L w i ] .+ b 1) &% 50| 3
RA DGO | 4,9 16,0 | 194132 | 138 [ 60 | T | W5 | 18,F | 194 19,4 | 18 | 98
OEE 54 30 5 3 W | W 33 3 az = |5 & Ll e
sk on 4l | o | Ens | a0y |mia | ang | iz | @3 [a3p | owE | 262 | g B
DEC -1& 0D | 55 L ) L] i5 38 | 31 2 E 26 h.18 w
o anse | w62 | Esy e e | aes B0 | s | 2eg | 3023 | 31,0 | Fd | 0ag | T
BEE ol k1 fx] &1 b4 Erl 20 i W\ & n 4 B £7 2]
mh m 2% 315 |30 | e | e T oangs | 3006 | 32a1 | 338 | 350 | 36,0 | 363 | ¢ | FS2
DEC B 1R 53 52 o 3 ] & Zr | b 3 5B &5 ]
re o137 | sez | 3 [ sna | e e | soe | B 332 | BAL | 352 | M) 340 30,1
DEC -57 15 & 4] 55 W= T T4 13 a2 3 k) 1]
Zee Table 11c. dpparent places of Palacis, 1995
1 | [

ne gz 06| 5.0 | se.e 5e1 |53 [ S0 545 | S5 | S6.4 57,3 | T, | 9B | BB.F | BA.1

{ DEC 23 A Fig 5 n| @ i 1B 3 21 Li] 36 | 3w 3 Al
Ry 2se | s 50| &3 | 5P 35| 38| L5 5.5 | &8 T4 TR TR T4
psC -40 17 2 46 [ ] 32 b2 13 a7 (i L] is 23 bi]
moopmoe . 27| 23| 1| 13 e nr| 2| 33| &2 48| 54| S8 5.8
DEc 04 0f 1 ol oa | 0f i 1= vl o 2% a i 5 22
F 0523 | sa7 601 | w%3 a8 [ 58,4 | SR8 | 5e.8 ;611 | 404 |38 a4l ey | e g
DEC &8 B % i & £ 3 2| w 3 5 il 56
sh oo | eat | wen | zes [ 3em | mee | FRT oW | 400 | 40w | 81,3 | 42| ad,] 45D
PEL 14 2P 55 L) 51 {+4 L] 52 4 5T 1) & &1 i 58
ae o8ty | tem | ey e | vas |82 amz | 8,5 | 192 206 | EOLE | 204 | 22,8 | 228
{13 T 5 " ] 41 3 5 H 2 0 i 22 g 3
w mse ez | oo | o | s e (b | a0 | and | m2e | 2mE | B0 A6 22
DEC 4559 F [ 3B 1 35 | 24 b} i o i5
e 0526 | 55,9 | 5.8 | 53.5 | sm8 | sz | %2,3 | Sa.7, 63,3 |Se.2 | 550 | 957 | 565 | B6.8
pEC M 3 [T iz 32 3 5 | 38 &1 e 4 41 7
b gh 26 | &1.0 | 60,9 | 0.6 | 596 | 593 | 593 | 59,7 | 60.5 | &1 | 624 | 5.4 g40 | 44
nEC 23 38 oa it o | 0T W 5 05| a8 05 o 8 0¥
wa gb 35 | se.s | se.s | se.m | sa.e | 6.2 | 5B | 534 | 59.0 | S9.B | 604 | 81,5 | 621 | 2.5
oEC -0 12 20 b3 iz el 27 23 " 1 15 \ks 21 25
ah 05&D | 3e.e | 30.4 0 320 [ 4 | 2o so.e | w1 | @aro, 38 | 334 | s4.E | 348 | 35
BEE 04 56 3 55 57 [ - 55 | G 4 i 4D 42 i 51
av o556 | a2 | sea [sse | sazlose |me.r | 55| 558 | 8430 5T,2 | G8,1 ) SE.T .1
LEC . 07 34 13 1 kil 11 iH i3 1% i? E] 21 20 7 4
me 0625 | 530 | sz.h | 521 | stup | 9.9 | 493 | 483 de.7 | S0T 518 53!| 4.0 | 56,3
DEC -5% 41 4 | ea| e 2] 52| 43 E1] b # 3 &7
BA e 37 | 2rF | ehA | eTs | 2ew | W4 | B2 B4 | 260 | 2.4 [ QLS | B .2 B
DEC 16 24 13 (i3 3 [ [ ] 06 | 08 o | "o
ph Ok4h | s7.e | Sra | 575 | a9 | 563 | 560 | 6.1 | 50,8 | ST.Z | SB.R | SB,E | SR.T | 60.2
DEC -1842 iz 47 | 53 54 53 i a3 4] i iz 4 i 48



Table Ifaf3).

Apparent places of stares, 19%5 rdegrees) = contipued

Right ZERO HOURS LMIVERZAL T[ME (CMT) OF FIRST DAY OF NOKTH
ABGER- - n - m——
star aian (e Min)| JAN [ fE0 [ waw | PR | WaY |.|uu [ | aue Tser Joer [ v [oee [ amn
ecli- E .
Mo, |nation ') Secande (tlme of RA or arc of declination}
rooT T
25 RA 05 58 | 25.0 | 28.0 | 27.6 | 27,0 | 26.3 | 24.0 | 2.9 25,3 | 249 | 276 | 28.8 | 29,5 | B0
DEC -28 EF 53 72 7 Eid 7B Er (23 13 52 50 53 &0 &%
2F RA 0F 08 | 13.5 - 3.6 | 13,2 | 12.6 | 12,0 | 1.6 | H.6 | M9 12,5 | 13.3 { 14,5 | 150 | 95,7
DEC -26 23 1% 2 28 o hiv] 23 W " [1:] o3 13 22
23 RA 07 34 | 19.3 | 19,6 | 9.4 | 108 | B2 [ 17.8 | 7% | 18.2 | .y | eE | 20w | 2w | 227
DEC 31 5% ik 43 50 L] 3 52 50 Y a5 42 k. 33 38
2 | gh o DT IRL 4.5 | LB 46 41! 38l 330 33| 36| 0| 49| s3] 87| 7.3
DEC 05 1I [ 43 1 L ] &3 55 7 (3] &8 65 a1 3
oo | ma 0rss | By | 53| 51| 28] a0 16| e 1w | 25| e | s s | &2
DEG 28 0% 44 &7 &8 70 T il 89 &8 . & a% . 50 ST t
31 RA& 08 09 | 25.3 | 25.6 | 25.3 | 24,5 | 23,6 | 22,9 | 22,8 | 22,5 ' B3 | 359 | 5. | 252 | @v
BEC -47 19 22 = 2 if 4E 49 3 22 21 1% 1 21 33
52 R O 22 | 2.0 | 282 | 20,8 | 26,7 | 25.5 | 254 | 238 | 2E.6 | 241 | 2.2 | 267 | 2801 { 291
DEL -5% 3% n L5} 5% &5 ] s k3 4“9 &0 34 kS 3% sb
Ol RA 0807 511 [ 51,4 [ S8 | S ] 5003 | 9,7 | 402 | eeor | 693 | 5000 | 510 ) 52z | 53z
DEL .43 24 45 58 &5 ¥ Te el & =] LH a7 &8 50 59
ol mm o 09| 130 057 | 5s | 122 | 05| oav| 7| a7 s | g Voo | 120 | 13m
PEC -89 &1 55 36 - Th :1] B0 = &7 a7 a0 & S0 50
35 g Re 09T | 333 p2e | 20|27 |3y || k| e | ]| e K| B0
BEE  -18 3% £0 27 31 3 e 12 29 2 22 21 2 Fi:3 S
36 RA 10 g8 r.e 3.4 B3 a7 8.3 Ly 7.7 Toh .7 B 8.9 .8 [ 16.7
DEC 11 59 1€ 14 1 1% 1& ir "2 20 1% th 12 o7 L1}
37 RA 1101|337 | 35,0 | 35,5 | 35,5 [ 34.9 | 34,0 33,3 | 32,7 ! %25 | 329 | 358 35.2 | 367
DEC 56 23 T2 ™ 5 2 5 95 a2 72 &% ) 52
¥ OCRM 1103 | 2e5 . 280 | AT | 288 (278 | 2| 258 st | aep | o5 a3 | 2ra | 20e
PEC &1 45 bid el -] R4 100 105 102 27 84 v & [~ 50
o[ RA 1148 4B.2 | BA.| U sp7 | 508 50,7 | 5003 | 5000 | 48,7 | 405 i a0 | se.r | so.9 ! sg
DEC 14 38 P a5 &3 - W HT 2 53 52 L 43 T ]
40 | kw1153 | 37 [ ZA0 | 368 | 3P0 e 350 W2 S | B | 32 | e8| | 33
DEC 5% &2 5% 59 4% 1 B as 8 a1 T 25 55 45 41
41 | Rk 1215 | 33.9 f 349 | 35.5 | 35.7 | 5.7 | 35,5 | 35.1 | 34.8 | 345 | 6.5 | 35.0 | 35.7 | 347
DEC -7 30 51 58 a3 &8 k) il &0 3 &0 &0 a3 -]
a2 RA 1225 | 20.9 | 22,7 | 23,7 | 24.2 | 260 | 23,3 | 22ud | 213 | 206 ¢ 2003 | 2009 | 22.% | 26,7
DEC 43 05 o 0 % 41 45 “F Er i b EH % Fal
&3 R4 12 30 | 54.5 | 56,3 | 57.2 [ 576 | 578 | 57,1 | %.3 [ 55,4 | se.m | 546 | 55,2 | 56,5 | s&m
pEC .57 Of 5% &1 m a1 L] % o " ar 7% T2 ] 72
4 | R 1247 | 27,1 | BAT | 2.8 | 3004 | 305 | 299 | 291 | @81 | 2rs | 21 | 2T | 2B | 305
PEC -39 3¢ 27 k) &2 52 61 ] o & LTS 4§ 134 43 45
&5 | Ré 1253 | 48,3 | 4009 | 509 | S0l | 812 | 5007 | anp | 490 | 483 | sB,0 | 4B | 4z | mom
DEC 55 55 32 50 53 &0 6 ™ r T2 a3 ad LH I
1] LS 1323 | 529 | Gk 855 | 661 | B0 | 85.7 | 440 | &4, | 43,3 | 4RB | 429 | 437 - m4w
DEC Sk 5B [ 42 4“5 £z ) e 72 34 50 4B 3 30
aF RA 1324 | 56.3 | 57,3 | 58.0 | 585 | G&,F | 58.4 | 58.4 . 5.0 | ST.E | 574 | SF.A | SM.2 | w2
DEC  -11 0B [ i v 20 N H] 29 1B 15 5 15 17 3
L8 | RA VAT .| a4 | @R | 23,0 | 252 | 2.9 | 224 | M8 208 | 20 [ 2008 | 1.6 | 220
DEC 4% 49 &0 56 57 &3 72 B B4 a5 X3 T &4 54 45
49 JRa 1403 | 2A.B | 36 | 32,0 | 33.0 | 33,5 | 554 | 329 [ 3.9 [ 30.e | tox | 303 [ 31.2 | 32
BEL -&0 20 41 & H 5% &5 ] B O krd 70 63 57 56
50| RA 606 23,7 | 2.9 1.9 285 2.9 2o 27| 22|24 | s s | s are
PEC -35 2D | k] L 1] 53 &0 a2 | &1 L] 54 49 48 &7

51|




Tabie idafi).

Apparent places of gtars, 199§ (degrees) — cantinuwed

ZERY NDURS LIWLVERSAL TINE {&HT) DF FIRST BAY OF WOMTH

Right
L !
star [aton <hr win| 4k Jrea [wa | s [war [ aw [ [wws |ser [war [wm | DEC | M
hgeias
He.  |PeTion €% '} Seconds {time of A or ere of deckinatlon}
i T
51 RA 1% 15 25.9 | e | 27,7 | 2.3 | 23,6 ‘ 2.4 | 28,3 | 2T | 274 271 | 27 | 275 | 2B.3
e Wiz | 22| it C ELR 3 SR B L 1] a2 | e
s2 | ra 1h39 | 158 L 17a | dRp | 20,2 [ 2008 2009 | B0.6 | 19 |1 | ATE T | 81| TEE
PER -0 48 8| A | &s ] s los e B T TR 9 | ¥ 50
pe 1450 |62 |32 | e | e war |3 | 3R | 305 ) 384 | 38,0 | 3B.D | FA4 | 82
| oee -16 ki 1| FI I - 3 Fal fg ! 2
Ba wsn | 387 | ata | am.7 | 45,7 | 46y | 65,8 | 462 | 02,0 | 34| T | 36 | 36D 385
pEC &0 | te o ds | dn| 2w | | 4l a7 | 4 £ 16
55 | ma 1536 279 | ems | ama | %6 | 30| M3 M2 oS08 | 30,2 | BT | Wh | W6 | S0E
nEs 243 AR M Bpo| TED | Tds | TEE | T E | s | aal Y i | Vi | E
8 |mn wm | 20| 3| np| 48| se! sel 5a| 57| 5@ et | &b 48 52
bt -2z 3 | | HE | | W W oM 3 31| "3 B | 27| | 2
7 | RA & 29 5.7 Poas| me| 85| 93 sal el wrl ez B.7 | 8.3 8.4 9.0
DEC -26 29 08 10 12 i 15 v 18 18 hES 1& % 13 13
38 M 16aa | éw | B4 | 1o 12 | e | 15,8 | 1EF | 154 | M0 12.5 | 113 | T2 S22
DEC  +4% 00 55 50 1 L] & 73 il B2 B0 i afs 59
5 | B 1w | S 5B | .8 7.5 B.3 B8] 8.2 74 4.4 8.1 T .7 8l
pet 1543 | 01| @A | me 7l ds | @5 | 4| ms | 92| o2 bg | d2 i o4
ao | ea 173y | 155 | de4 ) 17 | B | 19.e | 0.2 | Bo.s Eooe [ 20,1 | 9.4 [ 9ED | 1,7 ) 8.2
BEC -37 03 53 51 51 - 53 55 L1 ] a1 & 59 54 53
81 | w17 e st |4z, | sace | ase | 4e5 | 4501 [a5.s | 45,3 | 44B 84D | 438 | 6.6 | 4B
fEC 1233 | 53| ke | 42| 42| 46| 9 Se| AR | e es| &3 58| =2
px A7 e | 275 | #ez | amaz | ses | M5 322 | sas | 321 | Ml | 303 | 2R3 | 28T | 2A.E
wEC 51 | s o The | TAn . T | TR | T he | 48| 4R 4B | e
e | gy 13 | wmr | see | srel s23 533 | sl | BA.E | Ses | 545|559 | 53,3 | 530 (532
BEC -34.2% oS RIS I s | 08 e | Tae | T os | o0&
B x| G4 | 45| mep | 67.2 | 6Bz | duh | aRus | 47,5 | MR | 43,0 | 47,3 1 6B | 858
BEC 33 4| 61 &1 B B m| 4| = 7l f= T R R I
&5 L) 1656 | Sb | 572 | s7e | 58.F | SR.B [ 60.T | £1.3 | E15 | 603 | 0T | 602 | SRE 504
DEC -26 17| 65 | 44 Ted | ek | AN 3R | S8y 52 &1 &1 & &0
46 | RA W50 3B | 2.0 | eS| 3R [ 2| 350 | W7 3L | 35.ECBS.G | 343 34,5 | 344
PEC 0457 272 BT | Tam | Tl f T2 | 38| 4z 44 43 41 36
g7 | e zwas | 137 | tea [ v | 0| e wo | =2 |20 | 208 |20 | 90 | 82 | IT.E
DEC 5645 | 43 | 5| 1| 45| &, 4| 42 F| 53| | e0 52| 5
| me omoer | tem | otes | s | Ao |t | e | e | 19,5 | 9.3 18 | 18E 72 ) 18T
pEc 4515 | el B 43| 33| M| | L3 &) T mloa| mw
6 RA B1&0 | 51 | SO,T | 1.3 | 533 | 6.2 | e | 62,7 | 655 | 653 | &4Z 81,7 590 S0 d
DEC -7T 24 2| Tdr| B TS |3 15 1 I o4 a2 | W
70 | ma 2145 | 56,2 | Se.z | %6k | B69| 5T.7 | SB.6 | 9.5 [ e0.0 | en.2 | e0.1 [ SR.F o 5R.2 | 569
DEC 0951 1% 12 " L] 13 a2 =8 £ v CE A -
7 | ea ooz | su. | Sez sta | ss.p | sen| stz | sma 594 | SRLT | S | 0.0 SR STT
DEC -4856° 7R | &F af 5| Tde| @ WA | Tasl TH i6 58 | 56
wa zey  ema |z | wea | mes | emal e | s | 26 | WS 26 | 22| BT 252
] Al 53 S LB 410 3mio0M 3 30 33 38 41 4
We 24 0s | 3o mr |36 | 3| me ses | B |30 | e [ mef | B0 | W0 BT
pEC 15 10 f2| 48 45 uz 43 | af 2] &0 &7 al 5 T2




Table 10af4),

Apparent placea of stars, 1956 fdegrees)

:imt 2ERD HOLRS. UNIVERSAL TIAE CoMT? OF FIRST DAY OF MONTH
ECAH= T
Star |sice cir Nim)| SN [ FER | AR | APR | mer [aw T T s [ s [ Jwer [oec [ aaw
Begli- :
Ho, n::inn AL Sacards {time af RA or arg of decl lnation)
1 1 Ra qgoe | 1 | 10| b7 | 6.8 | EER - AN E R P | th.7 | 150 [ 1w | 14 | ez
DEC 29 O& v T o [y o2 o4 o7 16 3 it k.14 34 13
2 Ra 0008 | 5B.9 | 58,0 | 574 | 574 | 58,4 | 595 | 61,0 | a2.4 | 3.3 | 657 | a5 | 2.8 | srE
BET 5V OF 59 | s &8 i B 32 i 42 L & 7o o T
3 RA 00.25 | 30.0 [ 22,5 | 26,0 | 25.2 | 26,4 | 289 | 51,9 | 35,1 | 374 | 3.3 | 37| 354 | ms
OEC -77 16 53 =0 42 3 9 1n L] L5 12 21 s 3 3
i R an 26 5.0 &4 4,11 4.0 4.5 5.3 ol 7.6 B4 4.7 LK .2 7.4
DEC -42 1% 53 £ &t in 3 2t 5 13 15 20 o 5% 34
Bof R 00 A0 | 8] | 1F.2 | 168 | 164 | R0 | 182 | s 210 | 2ep 225 | 22 | | anaz
DEC 54 30 Fa ] i £k 54 g Ls 49 LS 65 74 a3 Ll
] LL) 00 45 | .6 | 232 (229 | 23,9 | 23,2 | 23,9 |24.8 | 35.8 | 2.5 | 268 | 269 | 268 | 26.2
bEC -1 40 37 3B 3 33 7| T 16 (3] o7 g i3 i 20
T | ra 90 56 | 29,7 | 2.6 BT.E | 275 | 2.0 | 29,3 | 300 325 | 337 | W3 | s | B | B
DEC &0 &1 &1 58 52 G 37 3 35 A0 &9 3 48 b v
B | Ra 0725 | 352 | 34,2 | 3.3 | 39| 35,2 | M.3 | 359 [ 375 | mme | 308 | 3.9 | o6 | BE
BEC &0 1 [ & 3 55 i3 i 56 I T B .13
(M D37 R TARO (322 | M7 |37 | 325 (38,7 (350 | 384 | 371 | 3w zes | s
BEC -57 ¥4 | 904 i 0L kal bl & 81 5 &0 o5 ] ] BA
10 5ew Teble 11d. Apparant plages of Polatis, 1996
11 R 02 06 | SB.1 | 57.7 | 67.2 | 549 | 57.0 | 57.6 | 5A.5 | 595 | e0.4 | at.0 | s13 | &1.4 | E90
pEC 23 6 41 W 37 3 32 i3 34 1 46 50 5 15 56
1 RA 2 58 T.E D T .3 5. 5.5 7.8 6.5 .5 8.8 Y.t 7.9 7.9 .8
DEC -&d 1§ 9 w 53 £ e} o £1 55 33 56 &3 1 ™
ek o032 | oss | o5 oAy | e | a2 4 530 &2 7| 7| Bz sal as
DEL 4 04 22 E 1 1w 20 2 @ . 3B : ] EL] T oA
ol R 032h . el 4n | 32| 28| 2af ar| el se| s3| 74| £z as| &S
PET 4% 50 5 55 56 53 4 42 » 4] [ 49 13 1 [+
T\ R DA3T ) 45,2 430 | 425 | R | AL 418 | 42 | a3 | ae | sbw | ass T oss) | 483
BEC 18 20 58 . 59 ] 37 T 5 59 &2 ] ah Eh 65
15 L) 05 1% | 224 | 223 1 1.8 | 2.2 | 20E  2b.B 0 2.1 ) 2B | 23R4 | B 26.2 | Ey.8 | 254
DEC 0B 12 33 T m k) T 5 27 Fd| 17 7 an 20 3q
17 R 05 16 2.2 | 280 | 254 | 24.5 | 24,0 | zé.0 | 2.5 | 255 | 2.6 | 278 | 2.0 | 29.m ) z0Ld
DEE 45 59 35 i 4t [ 32 23 2 25 7 29 bzl kL]
18 RA 0526 | 55.8 | 56,7 | 56,2 | 55,7 | 55,3 | 55.2 | 8.8 | 5.3 | 57.1 | 570 | sar | 503 | nes
DEC 06 20 ) 14 34 B’ k1 24 39 43 e A 45 il k]
%2 L2 9% 25 L) 4.3 1.3 3.2 &7 T 3.1 iy 4.8 5.8 . 6,7 T A
DEC 2338 43 1o o 10 B T 0é g o7 oe [ aw 1
20 R 05 2L 24 2.3 t. 7 1.3 &% a8 1.1 1.7 2.3 3.4 0.2 L] 3.1
LEG. -OF 12 26 5 1 1 30 b 22 3 14 1 16 Rl 25
21 A 05 40 | 351 | 35,1 | 367 | 2.0 | 334 | 335 (338 (345 | 35,2 | 38 | 385 | 375 | aks
IEC -D1 54 51 55 5T L1 55 52 £ 13 40 1 i 56
BBk 0556 | 597 ) 591 | 587 | ez | s7.v | s7e | 5T [ ses | 59,3 | eb,1 | et | ete | sz
DEC 07 2% e " m] 1o 1" 12 18 18 20 21 19 & 13
28 | RA 0623 S4,3 | 5. | 53,2 | 52,1 | 51.9 | 50,5 | S04 | so.o | 519 | 531 | se.x | ss.2 ) mss
GEE -5 41 iT 57 &5 65 L-H] 55 13 il e g N Eidl 50
2% | Ra 06 3P| 3G | 3009 | 3008 | M| W5 | 2.3 | 95 | 300 | 5007 | 3 |3 )ozma | e
OEC. 15 23 14 ap 5% 59 1 & &1 &2 -3 &2 1) 1| =3
23 RA D 4d | 4.0 | Bbu2 | 59.8 | S92 | 5Bt | SB.s | 585 | sB.9 | 9. | &0.4 | £1.3 | s2o £2.5
OEC -4 42 (23 55 5 40 EL 4 49 42 40 [ L1
' !




Tabile IDafé). Apparant places of stars, 122§ [degreaes) - continued

:lght T TERD HOURS LWIWERSAL TIME (CHT) OF FIRST Dé¥ OF NOWTH
BER~
sear |slan chr Wim | ik [ Fes | un [ aer | mar [ow [ow s [sep [ et [Wov [uec | Jaw
goli-
Wa, |matian (7 1) geconds {tine of A er are of declination}
- bo—
|
26 | ma  oasa |30, | S.E | eem | 261 28 | e |26, | Pes | 291 | 2e.p | 30.9 [ M.7 | 32.2
bEC 2357 | &0 x| Tas | S| | b e | ST se| sl & |
Fid RA orog | 15,7 [ 15.8 | 154 | 16.B | 1402 [ 1E.E | 138 | 1 14,7 | 15,5 | 8.5 | 7.3 178
DEC -24 &5 | 22 B3| B = 9| h ie | iz | 7| 2
T TR R T I W - B TR - P T S - S R
DEE 51 5E 38 420 A 4 “a | m Ei) 34 3 30 W
w lre o7m| 7a| 7.6 | ra s | &4 a1 &) e | 7O TF| 84| 95| 101
CEC D513 | S8 53 1 % 52 sy 38 Ba| S| S| G5 | B2 4
0 | me opss | & | 6| s3] BB 52 4B | el S| 58| 88 TR B | %
pEc 23l | sSe | ST S 4l | & & en| B8 | mi M 49 | 48
3 |re caow| e | e |are 22|53 b | 24p |22 28 |25 | 268 | 2r9 |27
BEE -47 1R 1| TR TRe s | se B | e m| oW || BB
pd RA pg 23 | pe.t | 2e.e | 2en | 279 | 267 | Se | 2.9 | 248 7 P53 | 24 | B9 | 293 | 303
DEC -5 39 0| et 1 mlow|ow 0| s 81 g5 &5 | 51| sl
RA O qF | 53.2 [ 53.7 | 3.6 [ 53,1 | BE.L [ 31.F | T2 | B.1 S1.4 | 520 ((FE1 St.2 | 552
DEC -43 24 7ol TR | RS | TR | e | & | T | Te | TER | e i3
s |k opy | e | s |1 | t2g [ 1ne | ws | BA| 7| Tae | 88108 | 2R LE
DEE -&F 41 L T g w W B a0 =) Tl &3 a1 ai £
RA ey | /oo | 255 | 5.6 | 254 | 244 [ B5 | 26,3 | 24.F | 24,5 | 25.0 | 25.8 [ 26,7 | ET.E
DEC =08 3B 35 &7 & L] &5 Wt &5 & i 3 B &3 e
Rh wmns | 0.7 [ 1S | vr | vhes [ ez [ ey | eS| e |03 | wa2 | 1,7 | 126 (136
BEL 17 58 &1 L1y 56 57 b &1 &2 &2 &2 & £5 Sk 45
3 P& 118 | %7 | 3.0 | 387 | Bbe 380 | 3TN 163 | 35.8 [ 55,7 | 340 [ 3F.0 [ 3E.F | 3R.F
DEL 56 23 52 58 &b :E] T T2 o4 55 43 3B ki3
i R 1908 | 294 0 3.0 | BB | 37 W, | 208 Be | BB 280 | 2B.4 [ 27.3 | 31.0 | 32.B
DEC &145 | s8] &1 Tar| e | A3 MR L & |4 1
BA 1148 | 51,9 | 528 | 93.a | 53,5 | 53.e | SE.0 | 5207 | 524 | 52,2 | 52,3 | SR8 | SEA [ 546
PEC 14 35 b L] 25 24 26 Fil b+ 34 5 3 an 25 16 12
Al FA 1153 | 3.3 | 3.7 | W5 | 307 | 39.3 [ 3R.& | 37.5 | 3T.2 | R4S | 36.% [ ZT.5 | 3E.6 (40,1
DEC %3 42 &1 1 L5 53 &0 [+ ) St AT k14 28 23
1 RA 1215 | 5.7 | 37.7 | 383 | 356 | 36,5 [ 3m2 | 309 | 5.5 | 373 | 373 | INT [ M5 | MG
DEC -17 31 R I T - T I B TS - | | e | Tm | Tk
st | BA 1z e | @2 | 25| 2w | ev.s | EnE | w68 | 958 | 2a | 236 | 234 | 24,0 | BS L W3
IEC -&3 08 | T | T3y | ke | SF| A | Tés| Ae| e | 4| 40| 3a 38
51 | ma 1230 | 580 | 595 | 80 | soum | 602 | 60,2 | 99.4 | 585 | ST.R| 5Y.T | 59,3 | 595 | &1
DEC -57 08 12 g 25 k1 hé i 5d. 51 1Y 3r 30 37 kil
Es RE 1257 | 30.5 | 321 | 38,2 | ELT | B.Y | 3FE [ 324 0 ¥ | Bbé | 303 [ 308§ 32.) B.7
BEC -39 ¥ &5 5 0 ] i) a5 BT Bs fal & &a &2
&5 R 1253 | 50,5 | Se. | 83,0 ) 5,4 | 535 s2.B | 520 51,2 505 | S0.2 | 505 | 516 | B2
bEL. §558 | 38 | 43| 34! k4|52 TEp | Tar Ted| TS| T4 | W2 is
G | Re 13T | wh. | 46k | 4TS 432 | 4B2 AmT | 489 (8501 | 453 | 440 | 5.0 | 45.8 | 47,1
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Apparapt places of stars, 1§%3 (mils of deciinarion) = cantinued
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Table 10bf2). Apparent pleces of stars, 199¢ (ilé of daciinarion}

Right ZERD HOURS UWIVERSAL TIME CGMT3 OF FIRST DAY OF MONTH
AECEnT
Star |wion (Hr Mind| JaM | FEB | NAR | PR | O T | S | AU SEP | [ | Hew | DEC
Decli-
Na. [retion (Milsx Secends (rime of RA or Brc of declination}
1 |Ra oops| 55| 50| &9 d0| 5.5 &4 | 7.4 W 0| 3| %2| 89
DEC 51 | 0.85 | 083 | O.61 | 058 | 0.58 ; 035 ) D4 | 0.8 0.8 | 0.7 | 0TE | DT
2 |RA oops|sEsS |5t | Sto| 5t | w5532 | SkB | 6,2 | s7E | 9T | ST | AT
DEC 1050 | 1.68 [ 104 | 1.02 | 0.9 | 0,95 0.9 | D96 0.08% | 104 | .08 | 116 | 114
5| mé ooEs | 235 |22 | 20 | 209 | B9 67 | EW.2 | 303 326 | BN | B2 | 303
DEC - 1573 [ 1.08 | 106 | 1.0 | 096 [ O.91  b.B6 | 0.84 | 0.8 , 087 | 6.91 [ 0.9 [ 0.9
o |ma o |50 |93 | 58,0589 | 503 s0.2 |13 |62 61z | 63 | 43,5 | &30
DEL - 752 | 0.7 ' 0.73 | 6.70 | D.o4 | 0.62 | .57 | D54 | 0.53  D0.5% | @.57 | 0,60 | O.4%
5 |ms 0040 [ 114 0.5 | 9.9 | @8 (104 | 11.6 [ 5.0 | 165 5.4 | 18.71 | 18,1 | YA
DEC 1006 | 0.8 | D62 | 0.5% | 0,55 | 0.52 | €.50 | D.51 | 0.54 D59 | 0.54 | 0,68 [ &P
6 [ RA on g3 [ 1E2 [ 17a | T [ ams [ 1P | 1A | 9Rae | 2004 2101 | 21,5 | 215 | 213
DEC - 320 | 0.36 | 037 [ 0.36 | 0.3 | 0.4 | 0.7 | 024 | 0.2 .21 | 022 | O.26 | O.28
T RA 00 56 | 22,5 | 21,4 | 20.7 | 20.5 | 21.0 | 22.3 | 3.8 | 255 28,7 | 27.6 | &T.5 | 7.1
DEC 1078 | 0.4 | O.9% | d.90 | 0,84 | 0.B3 | 087 | 031 | 0. D38 | O0.9% | 0.8 | 1.01
-] FA 0155 | 27,5 | 26,4 | 35.6 | ¥5,2 | 25,6 | 28.8 | 283 | 20y M.B | 322 | 32,5 | 38,2
LEC  1OFD | O.40 | D40 | .37 | 0LSF | 0.30 | A28 | .28 | 0,30 B34 | 0.38 | 0.3 | d.48
¥ R# 0] 3 | %h.4 | 2.7 | 285 | A0 | 28.0 | 2A.8 PP | 1,3 | 32,6 | 33.4 | 33.5 | 351
DEC - 1047 | 1.1 " 115 | 1.13% | 1,08 | 1,63 | 9.5 © D94 | D92 | 0.93 | Q.96 | 1.00 [ 1.0%
0 Se= Table V1b. Apperent pleces of Polaris, 19%4
11 RA o2 06 | 54.8  51.4 | 50,9 ] 30,7 | 308 | 51,4 . 522 | 53.2 | %&.2 | E4.B [ 55,2 [ GG.2
LEC & | D085 | ugs | Q63 | fub2 [ 0061 | OB Dugd | 045 [ 0,68 [ Q7D | 0.72 | Q.7T
12 |ea oxsa| 340 30| e3)| oy e e 28| A5 48| 54| 59| 5E
DEC - 718 | 1M 102 | 1.02 | ®.%9 | 0.5 | .80 C DM | 0,83 | 4,82 | O-B3 | 0.7 [ 0.7
1% | R& OS5 DL [ 5971 S9.4 | SA.¢ | S4.6 | S6.5 | SB.§ 596 | 60.5 | &1.4 | 2.1 [ 625 | 2.7
DEC 73 | D3 i .29 | D26 | f2e | 0,29 [ 0% B33 | 035 | 657 | 038 | 038 | 0.3
14 | R DY 23 [ 5457 SR8 | 55,7 | 54,5 | 54,4 | 388 55,7 | 57,0 | 3.4 | 50.5 [ 603 | &0.7
DEC BES | 0.10 | 0.1 | g1 08 | 084 | A0 obooe | 0.d2 | &.06 | 0.07 | 010 | 013
15 | R4 w635 | 35,9 3.7 | 362|357 (354 | 3.5 34D | R5.8 | 7.8 | 3A.F [ 39.4 | 309
LEL #5 | D.29 | D.28 | 0.26 | .27 | 0.27 ( 0.27 .28 | D.20 0.%0 [ 03 | 0% | 4.3
1€ . Ra 0% 14 | 472 | 170 | 16,5 | 10 | 15,6 | 158, 15,9 | 16,6 [ 174 [ 183 ) 19.0 | (0.8
DPEE - 145 [ D94 | 0UOE | 0069 | 0.%% | 0098 | 0L88 | .93 | 050 | 0.B9 | 0.BB | 0.90 | 0.9z
7 i Ra. 05 156 , 18,0 | 178 | I7.2 ) Sh4 | 159 | 15,9 | 16,4 | 174 [ 1B.& [ 19.E | 20.9 | 21.8
| TEC B17 | D5 | D66 | 067 | b6 | DLEF | 0.52 | 0BT | P8O 0,50 | 0.60 [ 0.61 | 0.65
18 . R 05z | 509 | S0LE | stk | oavm | o | ek | 49,7 | 5h.e | 51,3 | Seav | seoe | 5B | E3.9
PEE 13 0,7 | b7 |o.vs | 0.7 | D7 |07 | 0078 | DD | 0.0 | 0.8 | 0.BD | 0.PP | D.FT
1% FR 0% 25 | 57.5 | 57.3 | 4.9 | 54.3 | 55.9 | 55.8 | S5&.2 | 87.0 | 5A.O | 5R.D | ER.R | &0.G6 | 6.0
LEL 508 | G.58 | D.6% | 0. | 0,68 | 048 | 0.7 | Q.68 | R4 | 047 | 047 | 047 | 0,42 | 0.48
20 R 05 35 | 558 | S&.7 | 54.3 | 55,5 | G5.h | 55.3 | 55.& | 5,2 | 57.0 | ET.¢ | 3,7 | 5P.4 | 9.4
CEC - 21 o Bude | il | 0% [ 049 [ D4R | 04T | 045 | D42 | 0L8Y | OW41 | 0ua2 | Du4h | D.4d
21 TRu D540 e | 295 | 291 | 286 | 282 | 2B.1 | ZB.4 | 25.0 | 29.8 | 30.6 | 314 | 320 [ 324
COEC - R 00Ad | Q.ed | 0065 | 0.65 | 0,84 | 0,53 | .87 | D.SB | .57 | O.57 | DGR | 0.6 | DuE2
2 mn D554 552 |5%.2 |28 523 (91 |51.7| S0 | Gie | 554|563 | 551 | 554 (562
: DEC 131 D66 | 0,62 | D.E2 | 0.62 | D62 | 0.65 | 064 bLef | 067 | 0.67 | 0055 | 054 | O.£3
2 R 63T 519|516 | 50A | 407 |87 | BT | SB.0 48.% | éP.a | 50,4 | 518 | 527 [ 53,1
OEC - 86 | 0.7 | O.B4 | 067 | 0.5 | 186 | 0.83 | 0.78 D.7¢ | 070 | 069 | D71 | .78 | D81
@ i Re D06 3T 2.5 | 2.5 | 24,2 | 25,7 [ 232 | 23,0 | @5.8 23,7 | 26.9 | 25.4 | 26,3 | 2ZFa | 2R.7
DEC 29 | pa0 | 06D | Db | a6b | 04D | 0060 | O.ed  b.B1 | 0.61 | D.61 | 0.80 | 0.5% | 0,98
7 | R D64k | 553 | 553 | 5%.0 | Sé.4 | 5.5 | S53.A | S3.7 . 54.1 | 34.B | 35.7 | 96,5 | 57.3 [ 57.8
DEC - 297 | B.0& | adp | o612 | 012 | 812 [ 000 | 007 00§ | 0.2 | D1 | 003 | D.0& | D10
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Table 10B(2). Appareat places of Btars, 1974 (mile of declinacion) - centinued

Rignc KD WOURS UNIVEESAL TEME (GHTY GF FIRST DAY OF MONTH
can-
star [sion cur Ninp| AN [ FeB [rm Taes Jwar T Tam | s [ser Joor [ e | oEc [ aan
Koo |ration (Mile) Swdonds [time of RA or are of declinationy [
51 RA w18 | 23,4 | 24 | 25.2 | 259 | 6.0 | 26,0 [ 35,9 | 25.5 | 29.0 | 26.F | 2.6 | 25,0 | E5.2
pEc 341 | .53 | 0.6 | @lis | olie | 680 | D% | B85 | 0057 | D.S7 | 055 | 052 | 0d9 | Dl
sp | me teze | prmdovms | gsae [ ez [ ee [ | tes | 55 | eS| 1y | s | w2 | 158
nee - 1021 | bz | 000 | alfs | oleR | o3 | oo | ediR | 0B | 0d3 | alis | Gz | b | 008
55 m 1650 | 33,1 | Bt | Bee | 35,7 [ 360 | 368 | b2 | 359 p ¥4 | 35D | ¥5.O [ 5G| R
OEC - 2me | D.7% | 076 | OB | 0.40 | 0.80 | D.AD | G.80 | 0,80 [ OLT¥ | O-FB | 078 | D.7A | 080
13 L 1% 50| 39 | 415 | 44,3 | 46 % | 4e.9 | 883 | 44T | 4204 | S0.1 | 3E.7 [ 3T.E | 57,3 | ZER
DEL 1308 | D67 | .86 | 4.6 | 68 | D72 | OF7 [ 0.8D | o8 | 0.BD | OFT | 071 | Dusa | 0.61
55 RA 1% %4 | 25,4 | 26,6 | 2.5 | 2.3 | 28,8 | 29,1 | 2.9 | .5 | 380 | 2.5 | 27.E | 373 | 279
OEC 473 | G2 | 0.27 | G20 | mezn | 6.3 [ 0337 | 030 | D32 | 032 | 037 | ode | BB | a2
se | ma 1ssp | 58,7 | ser | sas | 615 | g2 | s | s2T | s | et | el | b4 | E1.3 | s2a0
gEC - 401 | D.B& | 0.86 | 0.8F | .88 | 085 | 050 | D.90 | D89 | O.E% | .88 | 087 | DLET | 0.38
L RA 16 29 | 2.2 3.2 4.1 5.1 5.5 A3 %3 L] 2 5.3 4.9 5.0 5.7
PEC - 4eR | Diic | 0UAE | fods | moAT | 048 | 0 | 0.6p | 0B | 0063 | 08B | 06T | DL6T | 0.7
pa 1s4s | 04| 23| e8| e | &7 | oo | o8| 81| &3] & | 53| 64
DEC - f2Es | MBE | 0.9 | e | 0E | ook | 0lE | Dt | R | 1.0 | 1R | 101 | BT | AR
59 .1} 1710 1.8 2.6 k .l 5.8 5.8 &, 0 5.9 5.5 5.0 4.5 4.5 5.0
ez - zrd | 0T | @az | w3 | meas | 6.3 | 0CdF | mide | pldy | o | o] | ot | odr | odz
&0 A& A | 1.7 | 126 | 1306 | 15,7 | 15T | 165 | 16,R | 148 | 18.s 15,7 [ 15,1 | 15,0 | 15.5
nEc - e5e (082 | €52 | 0051 | oiSe | psE | oosm | oi%e | oohe | 0088 | ole | 088 | moS4 | 05T
g | m s | me | 305 | e03 | ez | a3 | ez | aze |7 | 823 | srm | a3 | et | 4
pEE 223 | D.87 | 054 | 0.F2 | 0.3k | 03s |06 | 0030 | 0ok | 0. | O.as | 0.2 | Guad | 0.37
@ | m wue| 2z | 28| i | B 2 |3o| 3z ws|me | 50| | 2wy | 278
(- 5 | 0,57 | 0.52 | 0,30 | 003 [ B3E | D36 [ DAY | Budd | D48 | 0049 | 047 | Duts | 038
&3 A 18 2% | wbot | 46,7 | 4708 | 48,7 | 9.7 | 50,6 | 51,1 | 81,2 | BN.® | SO.3 ; &%.F | A9k | AR.T
bEE - 611 | 0,82 | 4.30 | 6,83 | otfe | piiw | pos | Rudo | BOET | BlE | 032 o | o | ode
s | e 183e | 43,0 | 435 ) 3| 53! e a7t | 675 | a7 | 66y | 482 [ 454 | 8T | a6
DEC B | 041 | 038 | pid3 | 00370l oM 645 | oda | a5 | ouE2 | 051 | 008 | fis
s | ma tase | 552|538 ses |5 lses  sra 5T | 58,0 | 57.% | 5T.s | SE.B | 54,8 | 5.6
SEC - &7 | 0,67 | .61 | GuED | Béd D.59 ' DA .53 | LA | D59 | 0.59 | 058 | OS¢ 0,58
6 | ma wwso |20 | 293 @8 B4 35 | RSNG| B3| 332|324 (522 a3
pee  NaT | 0.4 | 638 | 0.FF 0 D36 1 038 | DL | DLdk | 0067 | 0.4 | D50 | 0.5D | D.éd | Duéd
& |wa s | w5 | em| s 1| Es | was | e | 16 | 166 | 159 [ 168 | e | 1n T
pEC - fo0d@ | 096 | buw | O.§1 | 0.67 | 0.B5 | 0.BS | DuB4 | 0086 | 997 | B.R | 095 | 0P | ¥
g w4y | 1z.e | 1ze | 1me [ o (15 (e | arg | a7s | a7 | wA [ 1m0 153 | 48
DEC am | 0,67 | 0.63| 0.57 | 0.56 | 0.57 | DGEQ | OLB& | G.6F | O.7% | O JB | o kT
-3 RA 20 40 | 46,0 | 45.2 | 4509 | 579 [ 5008 | S4.3 | 5P.F | 394 [ Se.P | 588 | SE.3 | 555 | 514
BEC - a3Te | 0.8k | 6.2 | 003 | o.f@ | D.de [ D% | DO | BiiR | nie | nds |09 | 0.2 | b
7 |me evez | sas | 53| s3e | ees 550 |55 | o7 |sra | st.e | 57 [ v | 6.9 | G2
pEc 7% | 6.1 | wbe i mow | 067 | oofd | B031 | 6o | 007 | mae | BuBY | 41| B0 | DS
o |me zror |5t | s s || sy |53 [ ss) [ s6n | Eeb | 5e.3 | sB.e | ¥ | 544
Gen - S | D1 | B3 s | BE | R0E | ETES | O0A | 0iEe |07 | D80 03| BE | Bz
e RA a7 | AR4 | 190 ez | 1R5 | 20,2 | 21,2 (22,3 | B0 | .6 | s | 25,31 23R | 224
pec - sar | 030 | 0049 | oo | ooid | 6,97 | G.68 | 5068 | e | .S | oo | 6008 b oalie |
72| s | ez | zre | are | |Ema ey |30 | 3e | 309 | 320 |37 33| 30
DEC 26| 0,79 | 077 | OFa | OFS | 007 | O.TF | 00800 | 084 A7 | DLER | .90 | 090 | B9
1




Table 10b{7). Apparsnt places of atars, 1995 [mils of geciinatinn)

Right i ZERC BOLRSE LNEVERSAL TINE CHT) OF FIRST DAY OF MOWTH
e
star |afen (i win | EREEE [ T o Taur ans EAE [ v oec
a1 - s
Hoo  |nation (M1Le) Geconds (time of BA of arc af deellnsfion)
T
1| woth | &5 81| 75| Fe | oBa | 93| 1o | 1.3 e |tz [ 9z | 1.8
nEC 516 | 0P| BFE | 070 | 088 | 0.7 [ p.67 | 070 | 0.7% | o.77 | .30 | 0782 | pds
B kA 0D AR | ES.B | 5A.0 | S4B 54,3 | 550 564 | sé.0 | 596 | Aos | eoir | evs | e
DEC 1051 | 047 | @15 | 092 | B.9F | i | Bofm [ 6008 | 0B | o3 | 6ois | 0.2 | dues
3 [ Re D035 | 2P& | 261 | e | 230 [ 2.7 | 264 M| 328 D mee | BT Te | mea
BEC - 1373 | 0.9% | 097 ;0.9 | 0E | o | OF | D | 25 | O.Fs | blez | k7 | Gif0
L. ] UU?Ea 240 19| 5| 45 e | 27| 38| sa sE| 61| 0| 56
dEC - 752 pon.Es | 064 | 05T | 0,57 | 0.53 | 04w | 0ids | olds | ods | 0B | D57 | olSe
B[ RA 00D | 858 | 16,0 | 136 | 152 | 138 %9 | 16k | 7B | 1E% | 19.d | 1eat [ 18w
BEC  fo0e | 072 | a1 | oldA | BlAd | 0041 | 059 | ookl | 0'éa | 0. |0 7n | osr | oA
4 [RA DA &3 | a0 | 2S 203 | 2008 205 | anz | 222 | 2.t | amae laez ! mes | 2es
DEC - 320 | 0.27 | .80 | 027 | 0,25 | 0.2 | 019 | 0,75 | .93 | oAz | B043 5 0.3 | ALiF
TO|RA BOSE | Be2 | 251 24 | 2. 266 | 259 | #7200 3005 | 31,0 3.1 a0
DEc 0P | fpE . 029 | 0% [ 0o | ooso | 080 | uEs o | Rai2 | 1.aF | Ao
BB 0135035 | 2 | 20k | 200 | o2e.s Daos | 321 )33 | 351 | 36,0 [ 26,5 | 3en
TEC  907Q | D.4B | D.4E | Q.45 | 041 | D38 BG36 | 0u3 | 03E | AL4% | 048 | AT | B4
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Table 10B(5). Apparent places of ptara, 1037 (mils of declination)

night T ZERD KOUKS UNIVERSAL TINE (GNT3 OF FIRST DAY OF NOWTH
Azcon- e
Star [sion (Hr wind | WM [ FEB | WaR | aeR | ev o [au | s [ | oot | wov Toes | dmw
eCL] - * P
Mo, |netlan ¢Mils) Aecerdn (tine of R4 o orc of geclinationy
T kb 0008 | tue | 937 9B | 13 | w0 | 148 15 | s | ans | any | 17.7 | 17.3 | 169
BES Sl | 091 | 0.8% | k&7 | D.85 | 084 | 0.8 | 0,87 | 090 | oG | gudr i V.00 | 100 5 1.00
2 RA oy T8 0.8 L3 | 0.3 -0 2.5 3.9 5.3 £.0 £.5 £.3 3.6 %4
LEC 105 | 0.3 0,33 | 027 | 0.2 | 0.2 | 0& | D22 0.2 | 0.3 [ 0.35 | D40 | 042 | 43
Fo|RA 035|326 | W00 | 206 | 203 | 29,3 F.a (346 | 37e | w0z |4t | 403 [ 382 | 35S
JEC - T | 081 0.F9 | LTS | .69 | OLE3 | D60 | D57 | BET | mED | 0.4 | .88 | D.F2 | 0o
& | BA 0028 | 76| T A o T 7R gD | Aty [ 1nD | 1,3 | 1422 | w0 | t0.2
DEL - 752 | 047 | 047 | B44 | 0.40 | 036 | 032 020 | 027 | 032 | 0.5 | 035 | 0238 | 63
§o|Rh o apsn | 2t.e | 2003 | 197 | 19,5 | 20. | 29,2 | 2ee | aker | 251 | 26| mss | s | mea
DEC 1004 . Q.89 | 0.88 | .85 | 080 | 078 | a7 | 0.78 | oea | olés | 08w | oo | 097 | ooee
& | Ra 0043 | 252 | 25.4 | 25.6 | 28.8 | 25,0 Ceda 275 | ama | w90 | ees | 295 ) 2ea | eae
DEC - M8 | 140 | 110 | 1,00 | 1208 | T0% | L0y | .98 | Dok | p.e5 | .56 | 098 T.on | 1.01
TR 005s | 30| 318 311 f30.8 31,3 [ 528 | 3ey (357 (3 | ws | 3e | v | 3
BEC 07 | 0.20 | 049 | 678 | D92 | 0.08 | D07 | 0207 | 0030 | 8074 | 593 | 0.3 | 0.7 0.8
BofRe 0t2s (BB 37| B | A6 |36l | 378|393 | et | 4e | a3 [ a3 | 430 | a2
DEC 1070 | 0.6 | 064 | B89 | D57 | D54 | 0.52 | D52 0.5 | 058 | a.dz | 0.6F | a.m 673
9 | A 01 37| 340 Bi9 [ Sa |33 A 54| 3P0 33 | 3wt | See | oseas | 380
9EC - 1T | B.FE [ 0.%2 | 0.B9 | OiES | DLE0 [ D7 | 0.7 | bae | DR i o R i e | e
in See Table 11e. Apparemt ploces of Polaris, 1597
|
W (R 0206 61,0 | G0L7 | £0.2 | SR | ADLD | AD.A& | 41,5 | 62,5 | 636 | 86,0 | 64,3 | A0 | B4.1
DEC 414 | DLEF | 086 | D84 | 083 | 0.E2 | 063 | 0.4 guBe | 0,89 | 087 | 69 |09 | o.gs
T | Ra -p2sk| o 89 | 82| vy | ors| v 85| o8 awa | [ 10,8 e | 118
OEC - 76| BA3 ) 085 O.BR | 0uBZ C 0.7A | D.7F | D4R | A5 | oasa | olRs | 00de | 0k | 0.7
3o ek ezt B3| R | Pa| 7w 70| 73| om0 | oBe| wa| ws | 1| vl e
DEC T2 | Qb | D45 | D45 | P45 | 045 | 0.6F | 050 | 0,52 | o5 | 005 | 0055 | 0.5¢ [ 0.58
14 ] 03 24 1 8.5 TR T bk | 6.3 £ S50 B8 | i | 1uE | 12 | 12.4 |12
[ 86 | 035 | 026 | 426 | 0,30 |03 |09 0T | o8 | odn | a2z | p.s | 028 | oot
15 | ke bS5 | 46380 [abe | 650 | 807 6B | 45,3 | 4812 | el ATF | 4BT 4tz | ames
BEC 293 | 036 ) 0.3 0 | 03 0.3 | G35 | 036 | 003 | 0.9 oide | 6o | 0.8 | 43w
PO RA 03 | 250 | M8 | 263 256 | 234 | 2R3 236 | 243 | 2%z | w267 | ar3 | 2rs
DEC. = 145 | 093 | .95 | P95 | 96 | 0298 | 0,92 | 0.B% | 0.&7 | 0.4 | ooBe | 0Lk | 0.6M | 0,07
7 Ra 0516 | 30.1 | 20.8 | 2.y | 2m5 | ape | arg | 284 | 204 | 3te | 317 (329 | 357 | ma
BEC BI7 | D87 | 0.68 | 040 | 0.8 | 0.67 | 065 | 0,63 | 0L62 | D.62 | 0,43 | Bués | D68 | Déa
Wo| ko ms 2 | aea | ks | set | sBs |54 | sa0 | 584 ] 59,1 5909 | GD.E | 21,5 | et | ses
DEL RSN R I N P 0.80 | 042 | DBZ 0083 | 0.83  0UE0 | 08D
W | re . W52 ) 7| FA| PR oebi | 61| s5 | ozl w2 e 1w 10| 100
DEC S08 | 0.5% | 0.500 | 0.50 | 0,50 | OS50 | 0.4 | 0.48 | 0.4 | 0.4% | 0,49 | 050 | o5 | 0.8t
20 | R8 0536 5.1 5.0 46| &0 F&| 5% 8| 44| 5.2 G| s8] 75 7.
BEE - @1 [ DuGa | 04T | 048 | 0GB | 047 | 008 | OLds | 041 | 00k | 039 | o.i0 | ond2 | al4s
21 | B D540 | drE | ST | 373 (380 | 363 | 342 - %6 |37t a7 | 3er [ ans | wnn | ses
BEC - B4 | D62 0.4 | 0065 | 0.5 ! 06k | D62 | 0.6 | .58 D.56 | 0.8 | 0.57 | 050 | wé]
2 | Rh 0555 | 20| 20| 14 | 06| 05| | 13| 20 O 55 L5 | &9
PEC 131 | 042 | 0081 [ DED | 0E0 | a1 | 0.8 | 0083 | 0.6k | DA6 | OU6A | 085 | nuek | olda
2 i) 0 2% | 55.5 | 55.0 | Sa.4 | 5%.3 | 5oy | &4,y | 61,6 | 521 | 53 | 562 | 55k | 543 se.7
GEC - #36 [ Duie | 089 | 092 | 092 | 091 | 087 | D.Bs | 0078 | 0% | 8073 | 0075 | Do a6
24 | A Ge ) 338 339 | 5. | @1 | 3 | 323 325 | 330 vy | Zee | 355 | sy | 3se
2132 M | .54 | 0530 0,53 | 054 D54 | .Sk | D.56 | 0.85 | D55 | 0.5 | 0.55 ¢ 0.53 | 0.53
#wo|Re 085S | 25| BS| 22 s to| 07| pe| 12 W 27| sl 44| s
DEC - 287 | 0.5 | 9.1% | f20 | 021 | 020 | 0.8 | 415 [ 9,12 | 9. D0 | 0,18 [ 0.9 | 018
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Tahie 10h¢5). Apparene places of etazs, 1087 ¢mils of desiisation) - sontinued

Right — | IERD HOURS UNIVERSAL TIME [Iil-ﬁ OF FIRST DAY OF WINTH
Asgan- y
star. [efon car W e | EIEREL | an [ [av [ sr [oer [ww Joec [um
beel Fe
No.  |nation cHilsl Eocands £tima of RA of are of declination)
. -
!
S| mm W18 | anE | 317 | 32 [ 3m2 | ame | 3me | sma | saz | s | ave |3 |3 | ma
UEC M) | 028 | .35 | B8 | 0.5 | bezr | 030 [ o2 [ 00F | 6052 | ouB | d.ae | .36 | 5036
52 |an a3 | @z | 250 e | 2re | 2er | e | 297 | o2e7 | 2s.s | pile | oee | 25| 2
OEC - ol | D.30 | §86 ] 6.3 | 0.8 | 0.3 | 035 | 07 | Bum 037 | G4 | 6.3 | av | moe
5% | e 1050 |42 | 432 | a60 | eerlesa [ ans [ase [ wes | wes | den |ane | e | as
DEC -« 284 0%z | 0.8 096 | LA [ 0.8 | 009 Lo | 098 | 09T | 095 | Sue | DLET | L
S ma 1650 | M3 (408 | ex2 a5y [ asw | ees sz | ens | 3902 | wra | aea | 3 | 3
LEC 138 | 048 | DA B | D4R |0 5e [0.59 [ DLB2 | OJAF | .47 0.58 | D.52 | 047 | 0,43
55 | kw1536 | %es 3w | w350 356 | s | 357 fusE | e | w2 | mme | 3o | mar
DEC 475 | 0.0 | 007 | 0,06 | 006 | 009 [ 0213 [ 0.16 | oovd | oo | oo | oc1s  @oin | noos
Se (e won | 84| g4 w3 | 112 |1 |22 | 123 | sze s | e | e | e | s
UEC - edd | 0088 | 097 | 0.9 [ 1,00 | .00 | 18T | 107 | vad1 | 181 | 180§ 1.66 | 1.50 | r.00
ST [Ra 1620 | 123 | 18.2 | 9.2 [ 15y | 158 | 163 | 165 | 163 | 5.8 | 15,2 [ 1es | 1w | 158
DEC - 4g¢ | 0.7 [ 00 o. LT oA o o7 | 678 | 608 | 077 | D7E | DLTE | 0.76
S8 RA 1648 [ 1E0 D99 | 20| B3 | e |z | s ek |2 me | sre | 2s i ane
PEC - 42¢h | Q.98 | 0084 | 096 | .47 | v | nes | .68 ) TV | Tz | v | Thhe | §5eR | T
59 L] 710 1.2 | 1.7 12.8 | 13,7 | T&.5 T5.0 | 15.3 | 15,8 14.8 | 16.2 1LE 13.7 | 14,2
BEC - 3¥0 f 0.4 | 0.8 ' 0lis | 0047 | 0,47 | nuds | 1iE | 0045 0045 | 0085 | alis | 0,45 | oode
a0 [ ea 73y foas | 257 | M | 258 |26 |2rs | 2ne | 2re | g | ase ] 2 | mea | wes
bE¢ - 459 | 0.8 [ 0.5z | Dz | 0083 | OB | 0055 | fide | 057 | 6.58 | G5 | ns7 | Dosa | dosd
6t [ Ra 1734 | ae.s | era |u7a [ 437 | a9t 50 | 503 | 5o,z | 408 | anz | wa7 | caa | 4ee
DEC 223 036 | 0.3 L3 0.3 0.32 ' D35 | 0,38 | 0.40 a2 | 042 | B4 38 ! Q.35
a3 k8 7 5% | 30,0 | 3007 | 307 (32,9 | w0 | M7 | 9 | s | 53e | 327 b & R S § - I 1 I ]
BEC 915 | 0.37 | DiM | 0.3 0.31 0.5 [ D2a | 0,43 | 047 | 050 | DU | 0048 | 044 | 0.5
BA 1823 | 558 | 57,5 | %6.3 | e [soie | 81,3 | g8 | e1s | ene | sa9 | a0 eben | eo3
sEC - &1 0.6 | 23R V003 |00 |0 | U5 | 9.8 | Dazr 0.3 | 0.3 | 6,38 | 6.57 | maa
Bi | Bh 1936 | 4.6 | 401 | 49,8 508 | 510 | 524 | 530 | See| 52 |56 [ so | 0. | S0
DEC 489 | D.ud | 043 | o0 | D89 | 0.0y | DS | BOB0 | 384 | Bui7 | 0.5E | B.5F | . | Guis
g5 lm tess | 33| 38| 45| 8850 a5 730 79| aa | 7o 73| 67| 64| e
DEC = 467 | 0.5 [ 0,53 | 0.5% | 0052 | ) | o.60 | oofd | o.50 | nisd | al6E | 0.82 | ns2 | oom
5] RA 1% 50 | 37.0 | .3 | 3T.8 [ 3B.6 | IG5 0.3 | 40.9 7 el | 4141 W48 | 0.0 [ TRF | 9.8
e b7 | 056 | 0uE3 | 350 | 9.7 | 053 | 055 | 0.5m | 0.87 | 0083 | pube | wuds |Eee | Dod0
&7 | e 22|z | 223 w0 | 2.3 [ ess | ers | s | wet aen | ems | 2rs pes | 2
DEC - 100 | D.BD | 0.7 | B.73 | 0,70 | 0.8 | 0.R | §.8P | Mz m7s | 078 |G | 0,78 | 0ors
s |ma 2061 | 14 | 185 e | e | 2ne | 2ne | 2en | 2wz | 3 |22 | are | 20 [ enus
DEC B34 | 0.8 | 081 | 0.iE | ooPe | 0.7 | 0078 | G082 | GlaF | nove | 0es [ B.88 | 6.5 | 0.
& 'R ozw | zal vyl ozx| ea | v wa e | e | tes 155 | 9z | ves | aa
PEC - 1375 | 1,11 | 1.8 | 1407 | 097 | 048 | 0.2 j 0.%3 | 0.8 | 1000 | 1.0 | ooe [ f.oe | v
0| zte | 18| 1S | oar 30| zof szl s3] ss| s3] a0 | sui 4y
bee 7% |0 | pa32 | 003 | o030 | 63 | 0a3s | oav | olid | oldz | olds | 00id | o3 | ooda
o len o ozoe| 1ol o8 4.0 ve| ze| 38| 50| a0l ss| s2| 55 se| 4.3
DEC B3 | s | R LB | 0aR | @ | 8T | 40 | el 1 | 1o6a | 105% | 1.6 | 4.
7 olan 25t | w82 |27e | 29| aa3 | 2o | 2ee 360 |21 | 323 |33 00 | M B
DEC - 524 [ 0BG | @ 0.%1 0.B8 | D.BS | O.81 0.80 | 9.9 | D.BQ | 0.8 D&% 085 | .85
] RA 23 B [ 366 | 381 I8 3.3 0 7.0 378 | 30,8 | 304 |40 | 0D | 398 | 34 | BRG
BEC 270 | 406 | 0.04 b9z | 0.0 nLm | 0.0% 3 o.0& [ 0,10 0.73 | 0.5 (1 00 1.} [TH L )




Table 11a.

Apparent places of Polaris (gtar No. 10}, 1993

DECLTHATITH RIGHT ASCENS[OR

DEG WIN SEC WILS L1 Hld SEC
AN 0 A 14 22 1586.48 a2 25 33
JaN 10 B 1 3 1585.49 g2 25 20
JAN 20 B i ) 158649 L] 25 D&
dan 30 BE 1% 25 1586.49 L) 24 &%
FEB 0 -1 14 25 1586.45 e 24 &F
FEB 19 ae 14 25 1586 .49 bg o4 32
FE 20 ae AL 24 158645 0z 24 17
FEB 30 a9 14 22 1584 .48 o2 24 a5
MAR. D ] 1% 23 158848 oz 24 L1+]
NAR 10 a3y i 21 15B85.47 0z 23 52
NAR 20 8 4 18 1584.46 a2 23 42
MAR 30 i “ 15 15B4.45 02 i3 35
AFR O o 14 15 158545 a2 23 34
APR 10 &8 W 12 1586.43 a2 23 ol
APR 20 o 14 b 158641 az 23 27
APR 30 & 14 [ 1586 40 az 23 25
Ay 9 ap 14 0% 1584 4l rr 23 29
HAY 10 ap 14 03 1584 . 3 lirg 23 5
HAT 2 a9 14 oo 158637 o2 23 41
HAT 30 b2 13 58 1586, 35 0z 3 50
JUN D 89 13 57 15863 0z b 51
JUM- 10 ) 13 55 1586, 35 0z 'l L]
JUN 20 a9 13 56 1586530 a2 24 12
JUN- B0 =) 43 52 1585.33 02 24 34
dn o0 Ay 13 52 1566.32 02 24 =
JuL 10 a3 13 52 1586,33 0z 24 0
duL 20 B ki3 52 1564 .33 liF) 25 DE
JuL 30 E® 13 52 1586.33 02 2% 25
ALE & ae 13 52 584,33 o2 25 27
ALE BY 15 53 1584, M ng 25 4
AlG 2 B9 13 E5 158434 nz 26 s}
ALG 30 a9 13 57 1R FE o2 L 26 1w
SEP D a 13 a7 1584, 36 o2 26 18
$EP 10 g 13 L 1584, 37 o2 5 I3
SEP- 200 & AL a2 1585, 38 0z 25 dts
HEP 30 o 14 5 158640 a2 ] ST
o7 0 a5 14 b5 1586.40 0z 26 5T
ot 1 0 R ] 1586.41 a2 27 iy
acT 29 B3 hEs 12 158643 92 T 1%
oCT 34 B% 14 W 158645 L1 27 ]
[ By 15 1% 158445 LiT3 ar 1o
N 1% B9 1% 20 1584.47 [ik4 Pl 21
NOY 20 a3 14 23 158445 Dz a7 i
NV 30 B 1% a7 1584850 Dz a 16
DEC D ag 14 27 158650 oz | 16
LEC 10 49 14 3d 1588.52 g 27 L]
DEC 2D as 14 33 1585.53 LiF] 27 L]
DEC 30 4 L 35 158554 LiE 25 49

i




Table 11k. Apparent places of Polaris {star No. 10), 1994
DECLINATION RIGHT ASCEMSTON

DEG HIN BEG KILE R MIN SEC
MH 0 ag 14 35 1584, 54 0z 26 &7
JAN 10 8 14 37 1584, 55 DE] 28 34
JAN 20 8 4 e 158556 02 25 18
Jan 30 8% 14 39 1588, 56 02 26 o2
FEB © a9 1% 3% 1586.54 02 26 oy
FER 10 89 1 3% 1584.56 02 ol 5
FEB 20 Bs th 36 1584.56 02 ] [
FEB 30 B 14 36 1584.55 0z 25 15
MAR © i 14 3% 1586.55% 02 25 17
MAR 10} 89 ti 35 1586.54 0z 25 s
HAR 20 89 14 32 1586.,53 02 2 S4
HAR 30 8% 14 2 1586.51 il 2 4
APR 00 a9 14 29 1586.51 0Z 2 45
APR 111 89 1% 26 1586.,50 a2 2 &0
ARR 20 & 14 23 1585.48 0z 24 E1
#PR 30 aw 14 0 158647 ikd 24 &0
M3Y 0 2 14 20 158847 0z 2d 40
HaY 10 e 1 17 158645 0z 24 4
MY 2D ag 14 15 1586. 44 0z 24 51
MAY 30 a9 14 1 1586.43 ne 25 i3]
JUN @ B9 14 11 158645 02 25 a2
Jug 19 & 14 o 1586.41 0z 25 14
I ) &9 14 ar 1586.41 0z 25 28
N 30 a9 1 [ 1584.40 02 25 i3
duL B9 " 04 1586.40 02 25 43
Jul 19 B2 14 o5 1585.40 02 26 L]
L &n 89 1% ] 1585,40 02 26 17
JuL 30 &9 4% L] 1586.40 02 26 34
A 0 8% 14 o6 1586.40 a2 26 36
AUG 10 &9 14 a7 1586.40 02 26 53
G 20 a9 14 ] 1586.41 02 Fig 1
ALG 30 a7 14 10 1588.62 0z 2r 26
SEF D ag 14 10 1586, 42 ir] 27 )
SER 10 a0 14 13 1584.43 a2 27 42
SEP 20 89 4 1% 1584, 45 a2 27 56
SEP 30 ay 14 19 158648 o2 28 08
o7 0 &% 14 19 1586, 46 iFs 28 03
QCT 10 &9 14 22 1584, 48 02 28 7
acT 2o 2y 14 25 1588.50 0z 28 L]
ot 30 BY 14 29 1588.51 02 28 i
OV 29 14 2% 1586.52 02 22 pa
K A6 ] 14 33 1586.53 02 28 3
NOV 20 B9 % a7 1586,55 0z 28 30
Now 30 89 14 &0 1586.57 0 b 26
DEC 0 a9 1% 40 1586,57 02 i 26
DEC 10 8 14 &3 584,58 62 2% 1%
DEL 200 =t 14 48 158440 62 28 10
OEC 30 ag 14 48 1586,41 o2 27 5%




Tahle 1I¢. Apparent places of Polaric [otar Wo. 10), 1833
nEcLIRATION RIGHT ASCENS 10N

DEE WIN SEL NILE HE: LIL SEC
ALY I & it 47 158,41 . gz 27 57
JAH i a8 Th L1i) 1585, 62 {128 kg o3
JAN 20 a5 14 =T 1588.53 o &7 28
JAN 30 & 1% 52 158643 o2 27 12
FEB @ L 1% 5 158563 a2 27 11
FER 10 a9 14 52 198563 a2 26 54
FEB 20 ap 1 51 1584, 82 0z 2 3
FEB 30 a8 1% S0 1566 .62 a2 i 2
MAR O &R 1% 50 15684 52 o2 5 27
MAR 10 ) 14 48 158651 0z 26 13
HAR 20 ap 14 £l 158660 o2 26 02
AR 30 &0 k1 43 15845, 58 02 2% &3
APR D 4% L] 43 15B4.58 0l a5 53
PR 10 ay Au 41 1584.57 w2 25 “B
APR 20 e 14 36 584,55 o2 5 A
APR 30 B 1 35 1584.53 ng 25 L%
Ay o g 14 1z 1584, 53 a2 23 5T
HAY 18 a0 1 30 154652 a2 25 50
MY ED o e 27 158651 02 25 a8
HAY 30 i 1 @5 1566, &8 2 26 o7
dUN O ) 14 25 1566 4% n 25 1]
Juw 10 BR 14 22 1586.48 nz 26 20
JUy 2d BO 1] 21 158447 nz 26 b1
JuN 30 a9 T4 il 158647 o 26 0
TR a7 14 20 158547 L1F] 28 50
UL 10 & T4 ik 158544 a2 Fad 153
JUL 20 £ & 19 1586, 46 nE 27 22
UL 30 By 4 "W 158448 0z 2l 40
A 1q a9 14 1% 158647 ik 27 a2
a1 as 14 £f 1584,47 a2 v 5%
MG m 14 21 1585.48 2 28 15
AUG 30 B 14 23 158449 i 8 31
SEP O i) 14 5 158649 o2 =4 -z}
2EP 10 B 14 & 158650 oz 28 il
sEp 20 a0 14 e 158651 0z 2 0z
BEF 30 39 14 3 158653 a2 29 12
QCT O o 14 32 1%B5.53 1] i 13
oeE 10 - 1 35 15B£. 54 o2 = 3
LT 20 £ 14 59 1586 .56 o2 il 30
GET 30 Bo 14 42 1584 .58 oz o -}
[T ag T 4% 158458 n2 28 35
NO¥ 10 ag hE3 &5 158, 60 a2 29 ko
HOv 20 1 4 50 158E. 62 12 a2 35
[l ] a8 R 53 1586, 463 i 29 3z
pEC. 0 BR 14 53 158663 0E il b
pec 10 BEY 14 rd 158465 0z 29 24
DEC 29 Be T a9 1586, 65 Lk 20 18
DES 30 a7 15 oz 1584, 68 o2 29 1[4




Table lld. Apparent places of Polarig fstar No. 10), 1896
DECLINATLON RIGHT ASCEWSION

DEC HIN SEC HiLs KR Lt SEC
AN B ] 15 L] 1586, 58 a2 2% i3
JAN 10 B 15 [ 1586.6% 02 28 a9
Jay 20 2o 15 05 1586, 65 a2 28 3
JAN 38 a0 18 g 158667 a2 F.] 17
FER O B 15 a6 158859 02 28 16
FEd {0 as 15 o 1588.69 i1 27 58
FEE 20 B 15 (1 1585.6% 0 27 43
FEB 30 ae 15 03 15786, 46 a2 a7 28
MAR O B 15 [12] 1586.68 2 a7 30
HAR 10 &0 15 i 1584.67 tiz ar 14
WER 20 80 14 35 1586.88 0z 27 05
MAR 30 & 14 56 1586.65 02 26 57
APR 0 89 14 56 1586.65 o2 25 54
APR 10 & Té 53 1586.63 2 26 51
APR 20 a8 14 50 1586. 62 a2 26 48
apR 30 i T 47 1586.60 o2 24 &%
Har o &9 14 A7 1585 .40 02 24 9
MY 10 a9 1% idy 158£.59 02 26 54
MAY 20 3y 14 41 1585.57 oz 7 o
NAY 30 L] 14 S 1586.56 D2 27 10
JUN O & 14 38 1586. 56 ird w il
JUN 10 a 14 % 1486.55 0z 27 2z
-UN 20 a7 14 34 1586 54 02 27 kT
JUR 30 ag 14 33 1585.53 02 a7 52
de a &9 14 32 158653 l1eg 27 52
duc 10 £ 15 32 1586.53 02 28 08
JuL 20 5 th 32 1584 53 0z 28 25
JUL 3o By 14 33 1586.53 02 28 43
AG D 89 14 33 1566.53 02 28 45
AUG 10 as 14 L1 1584, 54 02 29 02
AUG 20 a9 14 35 1584, 54 02 Py 15
AlG 30 8 14 37 1586, 55 02 29 34
P 0 = 14 37 1586.56 12 29 36
SEP 10 a9 " (11 1586, 57 oz e =yl
SEF 20 ol 14 42 1586, 58 0z an 0
SEP 30 ] 14 46 1586.40 12 i 15
ooT 0 az 14 45 158640 o2 3n 15
9T 10 &7 14 i 1585 .41 o2 30 2
agT 20 &y 14 52 1585,43 az 30 32
oet 30 & % 54 1586.65 0z 30 36
HoY @ 29 14 58 1586.65 0z 30 37
WOV 10 &9 15 i 158667 0z 0 3B
kv 20 & i3 0s 1585, 69 1 30 37
HOw 30 8o 15 a7 546,70 oz Lol 13
BEC O 8y 15 o7 1586, 70 i 30 33
DEC 10 B2 15 i 1588, 72 0z 30 26
DEC 20 B 15 B 1584, 73 02 30 16
DEC 30 el 18 1& 1585. 74 0z 30 13



Table lle. Apparent places of Polaris (star No. i0), 1837
DECL INAT [0 RIGHT ASCENSION

DEL MIN $EC MILS HR L] SEC
JaM D a0 13 14 158574 a2 30 02
dad A0 By 15 18 156675 az = 49
A8M 20 8 15 % 1586756 2 il k=3
JAK 20 2 15 19 1584.78 oz 2V -]
FEE 0 o 15 19 158678 0z b 14
FEB 10 & 1% 19 1586.76 02 28 51
FER 20 8 15 18 1588, 76 02 28 42
FER 30 B 15 17 1385.75 0z 28 26
Mag O BY 15 17 158675 -4 28 29
MAR 10 By 15 15 158674 lird 28 15
MAR 20 B 15 3 1586.73 a2 28 03
AR 30 o 15 1w 1586.T2 02 BT 55
APR T = 15 10 1584, 72 02 v 55
APR 10 a0 5 o7 1586. 70 De 27 e
APR &0 B 5 0g 1588668 02 o7 47
AP 30 ] 15 a1 158447 02 rid 4B
MY 0 BR 15 gl 1584 67 r) a7 4B
MY 10 B 1% 53 1586.55 [ 1] 27 Er
MAT 20 B 1% 55 1585 .54 173 27 54
MaY I0 a2 14 | 24 158463 fir 8 oF
JUR 0 il 1% 52 158863 ik 26 o
JUN 1a 9 14 50 1584, 62 n2 28 21
JUN 28 o 14 48 158661 0z FLt 34
JUN 3 EF 1 &7 1586, 64 oz 28 (1)
duL o B3 1% &7 1586 .60 i3 2 L1
JuL A0 83 14 A 1586, 60 02 ] as
L 20 2 15 4 1584, 40 b2 20 3
JuL 30 i) 16 47 1584, 40 bz ey 40
A O 8 14 &7 1586 60 n2 2% 42
Alld 10 By 4 [4:] 158661 oz 29 39
hiG 20 & 1% 49 1585, 41 fiz k113 15
MG 30 a2 1% &1 T5EL. 52 a2 30 32
% 0 4 14 51 1586 &2 a2 30 33
SEF 10 ag 14 a4 155664 oz 30 48
EEP 20 b 14 56 156665 ird Ll )
SEP 30 & 15 o 1586.66 oz il 12
mr 0 5% 15 on 1585.66 02 kil 12
ocT M B 15 o3 1585.68 02 31 22
ocT 20 ) Lk 4] 3 1585.70 02 31 ol
oot 30 BY 15 10 1586.72 o2 3t 33
[l i\ 15 L] 1586, 72 02 31 34
HOV 40 B 15 14 | RBE T4 a2 1 35
Hay 20 By 15 5 158575 02 i3] 35
Wiy 30 - 15 al 1586.77 b E1l 30
DEC 0 B9 15 21 1586.77 02 3 30
BEC 10 w 15 2 1586, 79 o3 3 23
DEC 20 & bl g 158680 02 k| 13
DEC 30 &5 15 kil 15858.81 o2 3 0z
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To determine azimuth from Polaris, 1993
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7o determine azimuth from Polaris, 1§93 — ventinued

Pahie 124.
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To determine arimuth from Folari=, §434

Takle 12E.
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To determine azistuth frem Polaris,

Table 1Zh.
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To determine azimuth from Polaris, 1595
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e determine azimuth from Polaris, I995 - continued

Table l2c.
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Te determine azimuth from Polaris, 1996

Table (2d.
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1296 - continusd

T derermine aszimuth from Polaris,

Tabla 124.
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To determine arimuth from FPolaris, 1987
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1997 - continued

*o determine azimuth from Polarié,

Table 1Ze.
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Table 13, @rid asimpth correction, simultanesus observation
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Note.

O = Perpamcicular distance from fank b

sation to u ling fepresanting 107
aximifth from master shaton o aun 5" —
o wiar

If O sxcands 1000 meters, &
muttipller e 10, 00, #io, in used.,

H = Obssrved alituds fram master
atatjon o wun or st

€ = Comection % be applied o aximuth
or mster makon 0w o st B
obiin ctecled azimutt from fank
FLRHON 0 AUn oF e, 3
Comaeticn @ pun 7 Rark stalon (s
o the lett of & line from the raster
miafon 0 N or s, minue if © the
right

EXAMPLE:

ce Lol

M

D = 5000 metere
H = 40730 (or 7261 mie)

With - striget wdge, Bne up 200 on D ssale
and d 3 for 720 mils) on H scals. The
oormegtion C=13.8 (0 D.0B3 x 10138
meconds or 0,68 Mi). In this case 530 s = I}
medielisd by 10 5 rmake It SO0G, 5o the il
emection for aximuth from G sess ot

Al ba multiplled by 10, =

os™_|

[5<
SECONDS . MILS
70" —

— 00050

H

DEGREES  MILS

E

200w

500n

ITIJIII|IIII|II|
-
3
L8

e L



	Cover Page
	Preface
	Signature
	Table of Contents
	Chapter 1 - Introduction
	1-1. Purpose and Scope
	1-2. Description of Tables and Charts

	Chapter 2 - Astronomical Tables and Charts

